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PREFACE

The President has directed that the Air Force deploy thE Peacekeeper missile
system at a location near F.E. Warren Air Force Base (hereafter F.E. Warren
AFB), close to Cheyenne, Wyoming. The Peacekeeper system (formerly known as
the M-X system) is an advanced, land-based intercontinental ballistic
missile. The plan calls for the replacement of 100 existing Minuteman III
missiles with 100 Peacekeeper missiles. Existing missile silos will be used,
and there will be very little structural modification needed. Missile
replacement will occur within the two squadrons (of 50 missilrs cch) located
nearest F.E. Warren AF3, the 319th and 400th Strategic Missile Squadrons.
Peacekeeper deployment will occur between 1984 and 1989.

An environmental impact statement (EIS) was prepared for the Proposed Action
as outlined above. Information contained in the EIS is based upon
environmental information and analysis developed and reported in a series of
13 final environmental planning technical reports (EPTRs). This volume is one
of those reports. The 13 resource areas are:

0 Socioeconomics (employment demand, housing, public finance,

construction resources, and social well-being);

o Public Services and Facilities;

o Utilities;

3 Energy Resources;

o Transportation;

o Land Use (land use, recreation, and visual resources);

o Cultural and Paleontological Resources;

o Water Resources;

o Biological Resources;

o Geologic Resources;

o Noise;

o Air Quality;

o Jurisdictional.
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1.0 INTRODUCTION

This final environmental planning technical report (EPTR) is a companion
document to the biological resources section of the final environmental impact
statement (FEIS) for the Peacekeeper in Minuteman Silos project. It p,ovides
data, methodologies, and analyses which supplement and extend those presented
in the FEIS.

This final EPTR consists ot six major sections. Section I.C provides ar
overview of the Peacekeeper in Minuteman Silos project and a description o0
the biological resources and their elements.

Section 2.0 presents a detailed description of the environment potential I
affected by the project. It includes a capsule description of thn
environmental setting (Section 2.1) and project requirements (Section 2.?).
Section ý.3 defines the Region of Influence and Area of Concentrated Study for
the rescurLe. Section 2. (Derivation cf 0,n•ta Base) follows with a discussion
of the literature sources, group and agency contacts, and primary data which
provide the data base for the report. Section 2.5 describes inalytic .nethoci
used to detemine existing environmental conditions in the Region f
Influence. Detailed analyses of the existing environment, broker down "y
cons'.'i1 ent elements of the resource, follow in Section 2.6.

Section 3.0 describes environmental consequences of the Propuseu Action a'd
its project element alternatives, the No Action Alternative, f, i qati rn
measures, and unavoidable impacts. it con'iins detailed definitions of ea n

potential level of impact (negligirle, low, moderate, and hi1h) for nc'
short-term and long-terrn impacts. Beneficial effects are also discrussel.
Definitions of significance are also included. Sethods used for analyzi iq
future baseline and project impacts are described, as are assumptions a d
assumed mitigations. Additional mitigation measures to reduce pro~ect impac's
are also described.

Sections 4.0 (Glossery). 5.0 (Re~erences), and 6.0 (1 ist o 0 rOi, r,)

conclude the EPTR.

1.1 Peacekeeper in M*nuteman Silos

The Peacpkecper system, which the Air ý,t-rce plans to deploy within the q•th
Strategic Missile Wing at F.E. Warren Air Force Base (,4B), Wyrring, is an
advanced land-based intercontinental ballist i_ missile system designed to
improve the nation's itrategic deterrent force. Deploynmnt of the Peacekeeper
calls for repl acemernt of I00 existing Minuteman III s i ites wit!
100 Peacekeeper missiles. Missile replacement will occur in the 311th and
400th Strategic Missile Squadrons, located nearest F.E. Warren AFB
(Flgure 1.1-1). The Deployment Area covers parts of southeastern Wyoming and
the southwestern Nebraska Pdnhandle.

Construction at F.E. Warren AFB will occur between 1984 and '186. Fourteen
new buildings will be constructed, and modifications or additions will bh made
to 1! existing buildings. Approximately 400,()O0 square feet of floor space
will be built or modified. A new road configu-ation, to be selected from
three alternatives, is proposed to link Peacekeeper facilities onbase and to
provide Improved access to or from tl'e base (Figures 1.1-2, 1.1-3, and 1.1-4).

1-1



Nw

W I N

I' I a41d

40 ( ta o i 15I
I qk*odra

[1 21w
Flight

I 5 O4y 1'~~fSttio: l ,
PECKEE DELYETAE FGR O .-



1 Stage EStorage0

Gate 5'

S4:
C, 0 In/

"/ !nhag

LEGEND
xO New Road Alternatives '42

-.Design Option
130 Travel On Existinq Roads

(no improvements)
%-BO F.E. Warren AFB BoundaryOPotential Overhead

0. 0 Clearance Problem

Scale In Miee

o0.25 0.6 '0.76; 1

NEW POADS AT F.E. WARREN AFB: FIGURE No.
PROPOSED ACTION R21.2

1-3



-stage Stora.e0
Arez

INI

Country
,Club Rd.

"(Area"

a n

u'• LEGEND

StorageRord ,Itervea R1
o• Travel Oni Exisltng Roads
•:.....(no lImprovemri)

-..... FE. Warren AFB Bcundarv
1-80 ' _.al• - -. Desilgn Optioni.....••0 0 Pc •entia1 Ovortwad

" ~Cleagrance Proolem

0 0.2 0.8 0.78

NWRASAT F.E. WARREN AFB: FIGURE NO.
,ALTERNATIVE RI 1.1-3

1-4



stnige. StoraQ0LI

Ara•

" Gate 5 /

'i;& -Club Rd.

(-,Ste

I,' j , -

.Veapo n'.. N, "

Storoge C \
Ar ea"10 -

o Happy Jack Road 0

SNow Access Ramps LEGEND
M Or Connue South • Now Road Altaernativee R3

C To US-30 S * I = De~slgn ")ption
...". Travel On Exieli r Roads

(nflu inrovenerint,
--8 - F.E. Warren APB Boundary

o8cule In Wel.s

o (,.2,s 0.C 0.7 1

NEW ROADS AT F.E. WARREN AFB: FIGURE NO.

ALTERNArIVE: R3 1.1-4
1-5



Work in the Deployment Area will take place between 1985 and 1989. Many of
the access roads to the Launch Facilities will be upgraded. Bridge clearance
problems will be corrected, and some culverts and bridges may need to be up-
graded. Below-ground modifications will be related to removal of Minuteman
support hardware, insertion of a protective canister to enclose the
Peacekeeper, and installation of communications systems and support equipment.

A total of II alternatives have been chosen as candidate routes for
c(omunication connectivity between Squadrons 319 and 430 (Figure 1.1-5). Five
routes will be selected for installation. Total buried cable length will
raitge from approximately 82 to 110 miles, depending upon final route
selections.

Under the Proposed Action two dispatch stations would be established, one each
in the northern and eastern portions of the Deployment Area. Although actual
locations ýave nut been selected, Chugwater, Wyoming and Kimball, Nebraska are
repre .ntative locations analyzed in the Final Environmental Impact Statement
and in this EPTR. Dispatch stations would be not more than 5 acres in size
and would be us'-d for the temporary open storage of equipment and material.
One or mov'e buildings would also be present at each site for contractor use as
of-ice space. All dispatch stations would be removed prior to project
completion. Tn addition *o the Proposed Action, two alternatives are
consider .d in this envircnmental impact assessment:

1% One dispatch station only, in the eastern part of the Deployment
Area ; or

2) No dispatch stations.

Two ontiors have been identifi-d for resurfacing Deployment Area roads.
SurFacing Option A involves giavel upgrades of 252 miles of existng gravel
roads and the paving or repaving of 390 additional miles of gravel anJ asphalt
roads. Surfacin upt/oo B invol,'es the paving or repaying of all 642 miles of
gravel and asphalt roaas listd in Surfacing 0ýtion A.

Direct manpower for constructic assembly and checkout, and operation of the
system will peak during 1936 when an average of nearly 1,600 per;ons will be
required. In 1991, followin§ dpo'oyment, the remaining increasev' operational
workforcc at F.E. Warren AFB will consist of about 475 persons Table 1.I-I
presents the avetage annijat workforce, based on quarterly estimcates for each
year of construction.

Table 1.1-2 shows the average number of jobs includirg those which are
considered to be filled by available labor; as well as 0hose filled by weekly
commuters and inigrants, on an arnual averaqe ýasis. In general, locally
available labor ,ill fill all the road and -onstruction Jobs.

1-6
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Table 1.1-1

PROJECT AVERAGE MANPOWER REQUIREMENTS BY YEAR 1

1984 1985 1986 1987 1988 1989 1990
1991
D e.---oyme nt Area

Construction 5 40 60 60 40 0 0 0
Assembly and 0 15 210 285 265 265 10 0

Checkout
Operations 0 0 0 0 0 0 0 0
Defense Access Road 0 275 315 150 0 0 0 0
Subtotal 5 330 585 495 305 265 10 0

Operating Ba.;L
Construction 100 630 70 0 0 0 0 0
Assembly and 40 130 525 555 515 510 22 0

Checkout
Operations 0 130 415 490 500 500 475 475
Subtotal 140 890 1,010 1,045 1,015 1,010 497 475

TOTAL: 145 1,220 1,595 1,540 1,320 1,275 507 475

Note: 1 Estimates based on average quarterly employment.

Table 1.1-2

TOTAL JOBS, LOCAL AND REGIONAL HIRES, AND INMIGRATION FOR
THE EMPLOYMENT DEMAND REGION OF INFLUENCE

1991
and

1984 1985 1986 1987 1988 1989 1990 beyond

1) Total (Direct/
Indirect)
Additional Jobs 250 2,400 2,675 2,550 2,025 1,825 650 590

2) Average Annual
Local Hires 157 1,750 1,525 1,350 1,100 815 225 230

3) Average Annual
Weekly Commuters 25 225 175 100 25 io 0 0

4) Average Aniual
Inmlgrant Workers 75 425 950 1,100 925 1,000 4?5 360

5) Unsuccessful
Job-Seekers 30 185 180 150 165 110 70 0

6) 1Ino 1granIt 1

Population 275 1,475 2,875 3,200 3,025 2,8'5 1,200 925

Note: I Includes immigrants, workers, and unsuccessful job-seekers.

I-8
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As a result of the purchase of materials in the project area and the local
expenditures of project employees, additional jobs will be created in the
region. These jobs are estimated to number as follows:

1991
Year: 1984 1985 1986 1987 1988 1989 1990 & on

Indirect
Jobs: 105 1,180 1,080 1,010 705 550 143 115

Estimatea materials and costs for the project, based on total project
budgetary considerations, are shown by Standard Industrial Classification in
Table 1.1-3.

A number of construction and support materials will be obtained from sources
within the project area. Among the materials exerting a major influence on
assessment of project impacts are aggregate (4.6 million tons), water (516
acre-feet), fuel (7.6 million gallons), and electricity(3.8 million kwh). In
the case of water supply for construction, the Air Force will identify and, if
necessary, obtain permits for the water or purchase existing water rights.

1.2 Description of the Resources

Biological resources include the major components of the terrestrial and
aquatic ecosystems potentially affected by the proposed project. Ecosystem
components discussed include vegetation, wildlife, aoa fisheries. Important
features, such as unique and sensitive habitat, threatened and endangered
species (plant and animal), and big game populations are also included in the
discussion of biological resources. The emphasis of the data analysis is on
major vegetation types, important fish and wildlife species, and species with
special status.

1.2.1 Vegetation

Vegetation resources include short-grass prairie, mixed-grass prairie,
riparaian/wetlands, woodlands, shrubland, and rock outcrops.

1.2.2 Wildlife

Wildlife resources include big game, furbearers, nongame mammals, upland
game, waterfowl, raptors, other birds, and reptiles and amphibians.

1.2.3 Fisheries

Fisheries resources include physical components of the environment as well as
biological characteristics on a regional and local level.

1.2.4 Unique and Sensitive Habitats

Unique and sensitive habitats are habitats considered to be unique or
sensitive because of such characteristics as their limited areal extent, their
support of specialized uses by wildlife, or their support of rare, threatened,
or endangered species.

1-9



Table 1.1-3

ESTIMATED MATERIAL REQUIREMENTS
BY STANDARD INDUSTRIAL CLASSIFICATION

Estimated 1982
Dollars

Industrial Classification (1.000s)

Fabricated Structural Metal $22.,999
Unclassified Professional Services and Prcducts 14-358
Cement and Concrete Products 10,862
General Wholesale Trade 18,90
Structural Metal ProductsI 11,983
Millwork, Plywood, and Wood Products1  3,941
Copper, Copper Products 3,902
Electrical Lighting and Wiring 3,871
Stone and Clay Mining ayd Quarrying 39,728
Stone and Clay Products 2,955
Basic Steel Products 1,231
Heating and Air Conditioning Apparatus 1,525
Plumbing and Plumbing Fixtures 938
Petroleum Refining and Products 5,148
Material Handling Equipment 1,970
Sawmills and Planing Mills 1,478
Paints and AllIel Products 1,478
Plastic Products 1,478
Furniture and Fixtures 986
Structural Clay Products 986
General Hardware 986
Scientific Instruments 986
Rail Transport 986
Real Estate 986
Construction, Mining, and Oilfield Machinery 749

TOTAL: $145,402

Note: 1 Not included in other Industrial Classifications.
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1.2.5 Threatened and Endangered Species

Threatened and endangered species are species listed, proposed, or in a study
category for listing as threatened or endangered by the U.S. Fish and Wildlife
Service, listed as rare, threatened, or endangered by state agencies, or
lsted as rare threatened, or endangered by other specialized programs.

(



2.0 AFFECTED ENVIRONMENT

2.1 General

The area within which the proposed project and project alternatives may
directly affect biological resources is dominated by short-grass prairie
vegetation. Riparian vegetation, ponderosa pine woodlands, and shrublands
occur on a more restricted basis due to their soil and moisture require-
ments. A variety of additional vegetation types occurs within the region.
The vegetation types in the areas potentially affected by the proposed project
support a variety of wildlife species including big game, medium sized and
small mammals, waterfowl, raptors, other birds, amphibians, and reptiles.
Fisheries resources potentially affected directly and indirectly by the
proposed project range from Class I to Class IV (USFWS 1978-a,b,c,d).
Important fisheries include Seminoe and Glendo reservoirs, the North Platte
River and the Laramie Plains Lakes in Wyoming, and Oliver Reservoir in
Nebraska. Portions of the streams which are directly affected by the project
support sport fisheries, while others support rough fish. These streams tend
to be shallow with low cover habitats and support relatively low numbers of
fish species.

Unique and sensitive habitats present in the area include specific vegetation,
such as riparian vegetation, and broader baseG habitat types such as big game
critical winter range. Federal threatened and endangered species potentially
present include the black-footed ferret, bald eagle, whooping crane, and
peregrine falcon. In addition, two species listed as Federal Category One,
Laramie false sagebrush and the Colorado butterfly plant, occur within the
project region.

The project Region of Influence (ROI) (Section 2.3) and the existing
conditions of biological resources (Section 2.6) within it are discussed in
more detail.

2.2 Project Requirements

Overall project requirements are outlined in Section !.1. Requirements spe-
cific to the biological resources are as follows.

The project will disturb about 1,700 acres of disturbed and undisturbed land
surface out of approximately 3,390,000 acres 'n the Area of Concentrated
Study (ACS), and therefore will cause impacts on vegetation, wildlife, and
fisheries resources. Over 50 percent of the land surface within the ACS is
currently oisturbed. The estimate of the amount of land disturbed by the
project is based on an evaluation of the impacts along about 400 miles of
potentially upgraded road corridor, of "bout 90 to 130 miles of cable paths,
and of the facilities to be constructed at F.E. Warren Air Force Base (AFB).
Road acreages were calculated only fc- road links within the ACS that require
widening. The Defense Access Road (OAR) Resurfacing Options A and B (partial
paving, or paving, respectively) will not produce differnt bio'ogical impact
levels between options. Therefore, these options are not separated in
discussions of road upgrade/modifications. Cable acreages were based on a
35-foot area of disturbance. The estimate for F.E. Warren AFB is based on
evaluation of road and utility corridors as well as the approximate area to be
fenced around the Weapons Storage Area (WSA) and Lne Stage Storage Area

p~l I
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(SSA). The effects of these impacts and others will be discussed in

Section 3.0 of this Biological Environmental Planning Technical Report (EPTR).

2.3 Region of Influence

2.3.1 Definition

The ROI for biological resources is defined to include those areas where
resources may be directly or indirectly affected by deployment of the pro-
ject. The ROI is defined as an irregularly shaped polygon generated by
extending 100-mile radii from Cheyenne, Wyoming, ,nd the Scottsbluff/'Geririg
area of Nebraska. These two locations were selected because they are pro-
jected to receive a number of project-generated inmigrants. The ROI includes
portions of four states: Wyoming, Nebraska, Colorado, and S6,sth Dakota
(Figure 2.3.1-1).

Within this broad ROI, an ACS consists of two disjunct areas which include
locations where the majority of direct impacts to biological resources will
take place. The first is an irregular polygon formed by a line linkino the
outermost perimeters of the ten missile Flights (the Flight portion of the
ACS). The second is F.E. Warren AFB. Existing Minuteman silos, roadways
designated for project use, and the disjunct F.E. Warren AF. will te c&nsid-
ered as site-specific areas within the ACS.

2. 3.2 Justification

The shape and boundaries of the ROI are based on input obtained tnrough
discussions with public agency personnel, concerns expressed by the public
during the scoping process for the environmental imnact statement (EIS), and a
review of the data generated by the recreational resources component of the
land use task 9'•)up. This input provides the basis for establishing RO0
borders about 100 miles from population centers. Poject impacts of greatest
geographic extent appear to be caused by sportsmen who travel to reich
desiral,,' hunting anti fishing areas. Such travel usual ly does not exceo.d! a
distance of Vr) miles, except where particularly attractive areas exist ýeyond
this distance. The boundaries of the ROI are establis'ied at a distance of
100 miles from Scottsbluff/Gerlng and Cheyenne, extending to i50 miles West of
Cheyenne to 'nclude Seminoe, Alcova, aid Pathfinder reservoirs.

The ACS, i .vtp--atln9 the Flights and the site-specific locations within
them, is based on those areas where direct effects due to road modifications.
silo upgrading, and communication path construction wi1l take plice. The

.E. Warren AFB portion of the ACS includes those portions of the base arid
adjacent areas where direct impacts due to modificatior, jpgrade, ard c&)-
struction of facilities for thre project will take place. Location of the
project Flights used in oreparing this R01 was based on map data showing
existing M41inteman silos and affected roadways. The Flight boundaries were
used to del4neat- the Flght 'rtion of the ACS (Figure 2.3.1-i). The
F.E. Warren AFB port;on of the PCS includes those areas cf the base where
facility modifications, upgrade, or const'uction will take plac, as well as
cIosely adjacent roadways and/or interchanges that may be affected by the
proposed project.
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2.4 Derivation of Data Base

2.4.1 Primary Data Sources

Primery data sources included helicopter overflights of the 100 Minuteman
silos, potentially impacted stream crossings, and the proposed overland cable
routes. !n addition, field reconnaissance surveys weie conducted along
potentially impacted road corridois, silo locations, and cable pathways.
Helicopter overflights and field surveys were also conducted at F.E. Warren
AFB. The yield surveys included:

o Small mammal live trapping;

o Road counts - e.g, raptors, big game;

o Deer pellet group transects;

o Passerine bird surveys;

o Black-footed ferret surveys;

0 cisrleies studies - electroshockiný, beitios collectior, periphytun
sampling, water quality sampling;

Vegetation sipliny - line intercept/belt transects or I meter arid
'2 .m•ter hcps tc :vasure:

- percent cover;

- percent coinposition;

- tree and shrib densities; and

- trge aqe an! height, di to -treast-he, determ-ination.

Aerial pnotograprv was used ý.-a primary i't a soirce with iri.n• v31idxtio,'
corn(iucted in some locations. (Gj)und val idation included vehic eoadl ;,%rfeys

nand representative vegetation sariplinq

2.4.? Second~ a Soures

The secondary data recssiry for oreparation 'f -his redort werp qthrO redi
!he availabhe literatu-e, envi ronmwmnt il ana lys is documents envi ron rinta

imIpact rrports, enviornientar Impar* state n.nts, Wyoirýn 1ndustr ia Sitin'J
I•A$ppllcations• . a gemnt and Pqulatorv ... percy files, and univ, rsity rverrch
files. Cont acts (vislts, telephone, and wri'ten Corresporkience' with SZIte
and federal agency ptrsornel , university researchers, and other nnqo~ern en-
t.?l organizations provided additional unpublished bUt vaualle tack~roun'1 lata
Pertinent to th, ROI ind the r-ore site-specific areas iiocýuded withi-- *he
biological ACS.

Prin~ipal agency anu interest group data .;curces included thc Wyoming ;,afve an.
Fish Departrcnt (WGFP'. Wvomlrg Natural Heritage Progra-i (WNHP), Wyoming
Department of Enviro~wntal'Quality (WDEQ'ý, and the Wycrnirig indu sti Siting



,Administration wi S A)/I. Other sources i nc ilid ed the Coorado D iv is ion of
Wildl 1if e ýiCDOW, the CD Ior3d~o Niat ur31 Her i cage 0ýroqram (' -NHP ' ,the 'j.S . F sh
and 'Ail d1 ' fe Servi ce '(USFtS) , J.S . Fo-est Se-vicý-e {,JSFS'1 , ,i I onsomvtiorl
Serv4,ce (SCS) , qureau (if Land "a.iagq!,ient ~3Mtie Nehýrau~a 'Uame a'>--c~
Commi ssion HNGPiu,), Souti Dckota 'Jame, Fi sh and Parks Depalren 'SDGFQ91 , t(
to-e SOL, rh Dakot a Deo.a rtrvrt of Water a rd Nat ur a I es ources S~WNA)

I~n addi tion , a variety of other groups were cunitacted regar~i ), tnai concCcerns
a3no any aopropriate and useful cata hc~d in their files. Thes-:a inClude'd the
Nature Conservancy ,',, j.,, g Wil 1di ife Federati on , Audubon Soc iety , ind In e
Sierra Club-j, amnong others.

2 .5 Analytic Meth is 'or Exi sting Conditions

lihe !Te -',` )oqoy employed for' ex4 st i4ng nditlions Consisted oriý7ariVk of i n
inventory assessment. Both pri mary and seconda-y d at a s ou rces we r
u t ili zed . Dat a f rom the ove rfIi gh ts , rec:onndi 3sance survey s, li4te ratuire, m nd
personal contmunications were qualitatively eVaiUated, integratec., an, usedI to~
dlevellop the description of existing conditions. Infornatio)n e'r-oriv~li~
e~as used to identify vegetation type.;, develop veye~~ation inis it a Car

.24,000, and document' fap a t 1 :62,53 r~i 1o n ;n , ~erevett
and nappedl to comply wi th USFt4S Qui dellines for -onduct-i q. ~ ac -Y )ot~ r

IuveyS. Aer 1 3 survyts alIso p r ov id ed i n f onation )n hid aO9 iJ
a reis a n vaida3t ed --a p Pvd i fo rmat'i o n evo d"ed C"~ 0'c~ A dat
s oLres. Pe rna nent and r '.1m tte nt s tre ams ,4e~ r q J1

p~irptists and( loc a tiion o f a rp I nj s ite-s.

CGro)und surveys were used to Yva i dat e ieri al iq nt om&.ior ai- 4, c! -!!, It rn:
the vpqetatio)n and wildlife withIn the variou,, hahitat tYots W!"i1 oeAS
Dritnnry data collected during the aeri il Irnd qrOund sjrv?_VS wert, ~s Ped n
o n Ju nct i on wi. to rifor mati nn p rov i Iled b)y s eco ndair y ia a soircs t o e
X i st-I nq cof)1d~tln ý r .f hi oqloci 1 resouirces i n Ole 1WS 'sI~ s

Vcut oirp b-al ne pr:jc ions of the h~il P~ ~o 1 at n 1evc-' )7l d 'o- k,
resovrc:oý, ana ises were considered ti i1 nceseIi5'pt i yp ;ireSur0S )n1th
biinl og1 r * resources if the reqion. Therefore, the incremertal short intl
1oig-term increases in disruption of biological rtesourc:es attri-hutable to t 1,
project were eva'uatad as to their potential for agyr-Avatini. te xst~n ~
e ype .:` ed 'w, ure c-nd it'i ons .

?.6. RiolnicSl esources

.e ')i )11o yic-alI r-esources evalucited i nclude &~ns~v4t'n '1'9

;?ier ries., a nd .4*e ra re thmeat0,enel , .ind endangerel, s.'ec-s o e-s *
these pel". t 'the 'isei usSion :t vrgetat ion el'has1:e te CScaue te
jirerct pro~ect iriats will occlu 'n 11-ii; area. ac nveeto I

wil ge r.e, lly be i dii rect a nd mninor. The di ~c5~o f I
eipec ially q ig ya,, inci1 .).des ho)tn t be ACý-S %nd the R,, I )la~ of the nepri to
,resent conditions rel1at e. !to the ý'rect if-s i~' he AlS a!d -he
indirect iýVcfs issoci~ted vit t~i''he RO. Th7e !*smeries e 1 Pent I I s
1ýstu sses exi st inq -ondi t ions in the RO Iand, the AC S ;'ecause if thIe I ndi ecl,
regional rec real,"ion pressur-es and the ol rect and 1indi rect i -ka ct s exvecten
within the ACS. Threatened and rmdanqere~i species discussions i-cl-ide '%oth
the R01 and ACS but effphas izes the ACS wtere movre di nectt ir'~accs ,%ay ',e
expected to oc-cur.



2.6.1 Vegetation

2..6.1.1. Region of Influence

Vegetation within the ROI is variable, dominated by coniferous forests in the
Rocky Mountain region to the west, and by prairie grasslands on the plains of
eastern Wyoming, northern Colorado, western Nebraska, and South Dakota
(La./cock 1979). The elevations within the ROI range from approximately
14,000 feet Mean Sea Level (MSL) at Longs Peak, Colorado to under 4,000 feet
MSL along the eastern plains of Nebraska.

The dominant native vegetation throughout the lower elevations of the ROI is
short-grass prairie, which is composed of a vai'iety of sod-forming and bunch-
grasses and forbs with shrubs typically occurring as infrequent components
(Weaver 19E4), Blue grama (3outeloua gracilis) and buffalograss (Buchloe
dactyloide5) the dominant native grasses (Laycock 1979). Short-grass
prairie within the ROI is presently used for rangeland or has been converted
to cultiva- i ariculture, includ'ng irrigated cropland and dry land farming
(University of Wyoming 1q82). Pockets of mixed grasses occur where topography

anr sr Is provide qreater moisture availability or where grazing pressure is
low o; grazinq is excluded (USAF 1982).

Presently, native vegetation in the ROI is subjected to natural (i.e., fire,
floodir.,-) and human-related (i.e., livestock grazing, urbanization) distur-
bances that alter :pecies composition. Costello (1964) indicated "continued
heavy grazing over nearly three-quarters of a century has reduced some types
to disclimaxes where subdominants, particularly the short-grasses in the Great
Plains, constitute the principal species."

Unique plant communities within the ROI include portions of the Sandhills
Prairie in Nebraska and Ppwnee National Grassland in northern Colorado. The
Sandhills Prairie is considered unique since it is restricted entirely to an
area of Nebraska which is characterized by loose sandy soils and strong winds
(University of Nebraska and Kaul 1975). Pawnee National Grassland is located
in northeastern Colorado near the Colorado-Wyoming border and represents
short-grass prairie (UJSFS 1983) that has undergone a minimum of disturbance
from agriculture, grazing, and development.

2.6.1.2 Area of Concentrated Study

2.6.1.2.1 General Description of Vegetation Types

Native vegetation within the ACS is characteristic of the vegetation found in
s;Itheastern Wyoming and western Nebraska. The dominant native vegetation
type occurring within the ACS is grassland; however, large acreages are com-
mitted to agriculture. Shrubland, woodland, rock outcrop, meadow, and riparian
vegetation types are also present as minor components. Plant species charac-
teristic of the wvgetation types in the ACS are delineated in Table 2.6.1-1
and dis'ussed in more detail below.
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Table 2.6.1-1

DCMINANT AND CHARACTERISTIC PLANT SPECIES OF

i`AdOR VEGETATION TYPES IN THE AREA OF CONCENTRATED STUDY

Representative Fp~cies Commcn Name

GRASSLAND

Mixed-grass Prairie

Grass and Grass-like Species

A ropyron smithii Western wheatgrass
AII4ristid fenRdle-71a na Fendler three-a~in
Boutelou'Ta ~~ii Blue gnria
_T~R~e_~_t__ 1 - Buflfalograss
=are~xTTi~ff6TB- Linear-leaved sedge
73oeTerla macrantha Jn rs
0 r y jop _0s hyrmn'eno id es Indian rice-grass

tiacomrat a r-edl e-and -thread grass

Forbs

Allium textile Onion
Arteniisi fr da Fringed sagewort

Astrjaga~ drummondii Drummond nmilkyetch
Phlo (x hýo_,_d iT Hood's phlox

Short-grass Prairie

Grass and Grass-like Species

A~rop~ron sii.thii Western wheatgrass
Qotlua qrcils Blue grarna

Brownus tectorum Cheotgrass
Buchoe g~yoids Buffalograss
Carex filifolia Linear-leaved sedge
Fe stuca octoflora Six-weeks fescue
9chizac i cobarium Little blUestern
Tprbou craprus Sand dropseed
Calamoilfa1667777fola Prairie send-reed grass

Forbs, Shrub-like Species, and Succulents

Astrjagau!s drurdmoniii Drummond milkvetcch
Garacocnea Scarlet gaurn
Grim&ll squarrosa Gumwieed
Lesqueell iioiiEaia Bladderpod
p aear:_c~cc~e Copper malliow

Yi7ljjaj(sruby Spanish bayonet, Y~cca
ZOPuntfia polacantha Prickly pear cactus

2-7



Table 2.6.1-1 Continued, page 2 of 6

DOMINANT AND CHARACTERISTIC PLANT SPECIES

ME ADOW

Grass and Grass-like Species

Agýropon smithii Western wheatgrass
Bromus inermi3 Smooth brome
CTa-rex. praegraci Iis Sedge
Juncus arcticus ssp. ater Baltic rush
lTo asp.p Bluegrass
71ýpa viridula Green needlegrass

For bs

Achillea lanulosa Yarrow
Cirsium spp. Thistle
Eupfhorb a esul a Leafy spurge
T~rI smissO'u r ie ns is Iris
lrei'ttemon sp. Beardtongue
L-o-71daqo sp. Goldenrod
Zygadenus elegans Death camus

SHRUBLAND

Mountain Mahogany

Shrubs

Cercocarpu montanus Mountain mahogany
757sT tFI Fa t a Skunkbush.
I~-- -wo odsii Wood rose

Forbs

Astraalus spp. Mllkvetch
riogonum j amesii James wild buckwheat
t~ifigenteus Common lupine

Penteimn sp. beardtongue
Oenothera coronoifolia Evening primrose
.5phaeralcea coccinea - Copper mallow

Grass and Grass-14ke Sptcies

ýAoron smithil Weszern wheatgrass
Toiiot-1ou a grclsBlue graina
Stip~a comata Needle-and-thread grass
NtaTTTvfa ongifoia. Prairie sand-reed grass
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Table 2.6.1-1 Continued, page 3 of 6
DOMINANT AND CHARACTE.RISTIC PLANT SPECIES

Silver Sagabrush

Shrubs and Shrub-like Species

Artemisia cana Silver sagebrush
Yucca gia-uca Spanish bayonet, yu~cca
Forbs and Succulents

Artemisia fri-ida Fringed sagewort
71agpnnpuia Fleab~ine
U u apo y-acintha Prickly pear cactus

Tp.a-i-7a cea Eo~ccinea Copper mallew

Grass and Grass-like Species

A ro ron sniit-hii Western wheatgrass
Bouteloua qrf777s Blue grama
CaUe fit oi ee Buffalograss

Care-Ti o aLinear-leaved sedgeSti=a 'c Tm Needle-and-thread grass

Sanid Sagebrush

Shrubs and Shrub-0ke Species

Artemisia fililfolia Sand sage'brushYucca laucau ~ Spanish bayonet, yuccaGutferrza sarothrae Snakewo'cd

Forbs and Succulents

Erlogonurn sp. Wild buckwseat
Hlanthus petiolarls Sunflower

unt po acatthaPrickly pearPsore-Tea lac ia a Scurfpea
Tiri esan-t~a -c-cidentalis Prairie spiderwort

Grass and Grass-like Species

A ropron smithil Western wtieatgrass
BouteT-oai~a j T~s Blue grarmaBuchl; e c d-e s Ru ff a Iogras s

Muhl r _a- u n," -ns uhlyOrzU ~ ~ f~~~ Indian rice-grass
-2-0ýAandrvssr m Sind dropseed
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Table 2.6.1-1 Continued, page 4 of 6

DOMINANT AND CHARACTERISTIC PLANT SPECIES

WOODLAND

Ponderos a Pi ne

irees

Juniperus scopulorum Rocky Mountain juniper
75nuis ponderosa Ponderosa pine
7rFunu ý.' v rini ana va r. Chokecherry

melanoca rpa

Shrubs

Artemisia cana Silver sagebrush
Ceratoides l-anata Wi nterf at
Cerocarpus mortanus Mountain nahogany

Chr oLharnuTv 7s-c1idif Ioru s Rabbit-brush
Rhus trilobata Skunkhush
Toxicodendron rydbergii Poison ivy

Grass and Grass-like Species

Bouteloua cutpedl Side-oats grama
goutetuiga cii BlTT ue grawta
goutel ouia hi rsuta Hairy grama

Oryzosis-'ý esIndian rice-grass
tioa comata Needle-drd-thread grass

TrF'vjst id fe-n d Ie r ia na Fendle': three-awn

F orbs

Erigron ki'; F a eabano,
Tarnd-e-Ia squarosa Guawepd
3-'aeacacc -e Copper mallow

Valeri~anedu~li Valeriana

RIPARIAN

Trees

Acer 2 0gnd Box-elder
F-raxinus pennslIvanica. var.
TiRceolata Green ash

Ppl spp. Cottonwood
______s Virginlana var.
mela-nocarpa Chokecherry
ialTix Spp. Wifllo
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Table 2.6.1-i Continued, page 5 of 6

DOMINANT AND CHARACTERISTIC PLANT SPECIES

Shrubs

Salix spp. Willow
_____ aureum Golden currant
Rosa so. Rose

Forbs

Plantayo eriopoaa Plantain
Ranunculus sp. Buttercup
Smilax steilata False Solomon's seal
T'1atifolia Cattail

s elegan s Death carnus

Grass and Grass-like Species

CareA nebraskensis Sedge
T et'um Iaevi gaum Horsetail
Juncus arcticus ssp. ater Baltic rush
Sc rus acutus Bulrush

ROCK OUTCROP

Forbs

Phlox hoodii Hood's phlox
As•-ra-alus spatulatus Milkvetch
Astra alus tridactylicus Milkvetch

not era . Primrose
r IJames wild buckwheat

W i s i frTl da Fringed sagewort

Grass and Grass-like

Aristida fendleriana Fendler three-awn
OhyenOides Indian ricegrass
tpacata Needle-and-thread grass

Shrubs

Rhus trilobata Skunkbush

DISTURBED AREAS

Forbs

Convolvulus arvensis Field bindweed
wIllotTus'OfETtre=na s Yellow sweet clover
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Table 2.6.1-1 Continued, page 6 of 6
DOMINANT AND CHARACTERISTIC PLANT SPECT:-S

Melilotus alba White sweet clover
Ci rsium s_.p p Thistle
CaRaria draba i;.itetop
Ascle~as sp. Milkweed

"Talsola kaT- Russian thistle
Rumex venosus Veiny dock
Ar mone sp. Prickly poppy
raqoo-gon dubius Goatsbeard
i usymbrium altTIssimmum Tumble mistard

Grasses

Agropyron cristatum Crested wheatgrass
Bromus tectorum Cheatgrass
Hordeum j•uatum Foxtail barley
Secale cereale Rye

2.6.1.2.1.1 Grassland

Mixed and short-grass prairies and introduced grassland represent the grass-
lind types occurring within the ACS. Mixed-grass prairie is the least common
and occurs primarily where grazing pressure is low or grazing is excluded.
Species found in this vegetation type include blue grama, buffalograss,
needle-and-thread grass (Stipa comata), linear-leaved sedge (Carex filifolia),
June grass (Koeleria macranth7, ilkvetch (Astragalus spp.), and copper
r.allow (Sphaeralcea coccineal. Swales and low areas within the mixed-grass
prairie are dominated by western wheatgrass (A ropyron smithii), sometimes to
the exclusion of other grass species. On hilly areas with steeper slopes and
roc4.y soils other species increase, such as fendler three-awn (Aristida
fendleriana), Hood's phlox (Phlox hoodii), milkvetch (Astragalus spatulatus),
and wild býuckwheat (Eroi •"nu sp.). Shrubs including silver sagebrush
(krtemisla cans) and spjTish bayonet (Yucca glauca) also occur infrequently.
!lP spc•ces coposition of mixed-grass prairie within the ACS is typical of
mixed-grass prairie vegetation prior to human-related disturbances. Native
plains grasslands have been described by Costello (1964) as being a "mixed
prairie In -which blue grama and buffalograss persist beneath an overstory of
taller grasses such as western wheatgrass, little bluestem (Schizachyrium
scoparium), prairie sand-reed grass (Calamovilfa longifolia) sand dropseed
(Iporouolus cryptandrus), needle-and-thread grass, and purple three-awn
(Ari.tida pur eaT. T7he characteristic mixed-grass prairie, as described by
Coste~lo, occurs mainly within the ACS along the Chugwater Creek drainage and
"the eastern portion of the E-Flight near E-5. These mixed-grass prairie areas
are of particular interest representing the urique cormmunity structure and
cwosition of the type in Wyoming and Nebraska.

While native mixed-grass prairie occurs in small portions of the ACS the
majority of the grasslands exhibit a shoit-grass prairie character whdere blue
gi ama and buffalograss are dominant and bunchgrasses occur less frequently.
Taller grasses occurring within the short-grass prairie include needle-and-
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thread grass, western wheatgrass, Indian rice-grass (Ory opsis h"menoides),
big bluestem (Androoogon gerardii), and sand dropseed and are resrctedr----to
areas of low grazing pressure, sandy soil, and in swales, bottomlands, and
drainages. Some of the more common forbs include Drummond milkvetch
(Astragalus drummondii), copper mallow, and locoweed (OxZtrcpis lambertii).
Spanish bayonet generally occurs as an infrequent shrub component. However, in
areas subjected to severe grazing pressure this shrub may comprise 15 percent
or more of the total cover resulting in a yucca grassland subtype. Cheatgrass
(Bromus tectorum), prickly pear (Opuntia polyacantha), and greenthread
(Thelesperma filifolium) also increase in heavily grazed areas.

Introduced plant species including crested wheatgrass (A ropyron cristatum),
smooth brome (Bromus inermis), and yellow sweet clover (Melilotus officinalis)
are used in p6to s- the short-grass prairie for pasture grasses, grazing,
or hay operations and to reclaim disturbed roadsides. Areas p1 inted in smooth
brome are generally irrigated, while crested wheatgrass represents the com•,orn
dryland cover.

2.6.1.2.1.2 Meadow

Meadow vegetation is limited in d*stribution compared to the grasslands and
occurs within the ACS in drainages; near the major creeks including Chugwater,
Horse, and Lodgepole creeks; and around the margins of ponds. Species composi-
tion in this type includes bluegrass (Poa spp.), thistle (Cirsium spp.),
western wheatgrass, goldenrod (Solidago canadensis), and death camas
(Zygadenus elegans) (Table 2.6.1). Thistle, leafy spurge (Euphorbia esula),
yellow sweet clover, and crested wheatgrass are common in areas w icF-Tv-'ve
undergone past disturbance. Smooth brome has been introduced in several
meadow areas, such as the Chugwater Creek drainage, for hay operations.

2.6.1.2.1.3 Shrubland

Shrubland is limited in distribution within the ACS in comparison to the
grassland type and agricultural areas. The three common shrub types present,
mountain mahogany (Cercocarpus montanus), silver sagebrush, and sand sagebrush
(Artemisia filifolia), are typical ofshrublind in the region. Tne mountain
mahogany shrub type generally occurs on rocky slopes at higher elevations. It
Is restricted to the northwestern portion of the ACS and along the souLilern
border of Pine Bluffs in Wyoming. The dominant shrub species include mountain
mahogany and skunkbush (Rhus trilobata). Other species, such as the wood rose
(Rosa woodsli), needle-and-thread grass, blue grama, copper mallow, and James
wTTh-dbuckwheat (Eriogonum Jamesii ) also occur (Table 2.6.1-1). The mountain
mahogany vegetation type represents important winter deer forage and in gen-
eral appears to be heavily browsed within the ACS.

The sand sagebrush type occurs in pockets throughout the ACS and is generally
restricted to areas with loose sandy soils. As the type name implies, sand
sagebrush is the dominant species and common associates include Indian rice-
grass, sandhill muhly (Muhlenbergia puniens), prairie sand-reed grass, and
scurfpea (Psoralea lanceolata), Western wi;eatgrass, Fendler three-awn, and
blue grama freqently occur on stabilized sand areas.

The silver sagebrush type is generally associated with disturbed areas includ-
, ( Ing draws, alluvial fans, and where grazing pressure is intensive. It also
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occurs on some rocky hilltops and ridges. This shrub type is more common in
the western portion of the ACS, pars ýcularly along the Chugwater Creek drain-
age near Inter-state 25. In the southeasterrn portion of the ACS, silver sage-
brush is codominant with or replaced by winterfat (Ceratoides lanata).
Species composition includes silver sagebrush as a dominant, as well as
fringed sagewort (Artemisia frigida), fleabane (Erigeron pumila), copper
mallow, blo, grama, and huffalograss. Yucca and prickly Dear frequently occur
on rocky hilltops with silver sagebrush. Needle-and-thread grass and western
wheatgrass are commonly associated with the drier drainages throughout this
type.

2.6.1.2.1.4 Woodlands

Ponderosa pine and introduced woodlands are two categories of woodlands occur-
ring within the ACS. Ponderosa pine woodlands occur on some of the highest
elevations, particularly where caprock and other exposed rock outcrop oc-
curs, Shrubs including mountain mahogany, skunkbush, yucca, winterfat, and
silver sagebrush are common in this vegetation type. Grasses and forbs such as
needle-and-thread, blue grama, copper mallow, and valeriana (Valeriana edulis)
also occur frequently. Rocky ý,ountain junipe; (JWerus copýf um) is a
relatively commo~n species but only locally abundant.-suUhas the population on
the Goshen Hole Rim near Flight S. Some of the more mesic draws support
golden currant (Ribes aureum) and chokecherry (Prunus virginiana var. melano-
carpa).

Introduced woodlands, generally planted as windhreaks, occur at scattered
locations within the ACS and are ass)ciated with active or abandoned farm-
steads. These woodlands are important habitat for a variety of wildlife
species. Trees frequently planted in the windbreaks include ponderosa pine,
Russian olive (Flaea._us c~rigtifolia), cottonwood (Populus spp.), elm (Ulmus
parvifolia), aud-bfack 1ucuist- (Robin sp.).

2.6.1.2.1.5 Riparian

Riparian vegetation in the ACS occurs along the major streams and associated
oxbows, including Chugwater, Bear, Little Bear, Horse, Lodgepole, and Pumpkin
creeks. This vegetation type is discussed in more detail in
Section 2.6.4.!.2.

2.6.1.2.1.6 Rock Outcrops

The rock outcrop vegetation type is present as a very minor component within
the ACS. This vegetation type occurs in areas with hard caprock that is more
resistant to erosion than surrounding rock. Because drainage is very rapid in
these areas, little moisture is available for vegetation. Therefore, plants
growing in these areas have low moisture requirements and are wind tolerant.
Common species associated with the rock outcrop type include Hood's phlox,
Fendler three-awn, wild buckwheat (Eriogonum spp.), cryptantha (Cryptartha
spp.), and skunkbush.

2)
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2.6.1.2.1.7 Agricultural/Urban/Disturbed Areas

Due to various natural and human-related activities, portions of the ACS have
been disturbed. Disturbed areas include gravel pits, urban areas, and road-
ways among others. Species comDosition in these areas includes the weeds
cheatgrass, thistle, sunflower (Helianthus sp.), and Russian thistle (Salsola
kali) (Table 2.6.1-1). Some of the distu-be .reas support ,n anniual ,eedy
fl6ra while other areas have been reclaimed and revegetated with crested
wheatgrass and yellow sweet clover. Noxious weeds (Alley and Lee 1979) iden-
tified during field studies include field bindweed (Cor~volvulus arvensis),
white top (Cardaria draba), and Canada thistle (Cirsium arvense). These
species are becoming naturalized within the native vegettin.

2.6.1.2.2 Vegetation Within Flights

2.6.1.2.2.1 Vegetation of Road Corridors Within
Flights

Netive vegetation along road corridors within the Flights is typical of vege-
tation within the ACS. Figure 2.6.1-1 (see pocket) illustrates the vegetation
types occurring within one-half mile of road corridors in the Flights.
Estimates of the acreages of each vegetation type along road corridors to be
nmodified within the Flights are presented in Table 2.6.1-2. Generally, grass-
lands are more common along the corridors in the western portion of the ACS,
particularly corridors within Flights P, Q, and R. Agricultural land occurs
more frequently along corridors in the eastern Flights, Including A, 8, 0, and
D. Riparian vegetation is present along road corridors within all of the
Flights with the exception of corridors within Flights A, D, and E.

2.6.1.?.2.2 Silos and Launch Control Facilities

Vegetation types adjacent to the silos and Launch Cortrol Facilities (LCFs)
are generally a mosaic of grassland and agricultural land (dry land and irri-
gated). Of the 100 silos, 58 lie within grassland while 36 lie withiq agri-
cultural land (Table 2.6.1-3). Six silos lie adjacent to both agricultural
land and native grassland. The woolly milkvetch (Astra alus mollissimus). a
state (Wyoming) rare plant, was observed growing at the P silo site within a
few yards of the restrictive fence, approximately 2.5 miles east of the P-2
silo, one-quarter mile west of the S- 7 silo, and across the highway from the
B-9 silo. This species is discussed In more detail in Section 2.6.5.1.2.2.

2.6.1.2.3 Vegetation of Rodd Cor,-idors Outside of Flights

The vegetation types identified in Table 2.6.1-2 for road corridors within the
Flights, also occur along roads to be ,odifled outside of the Flights.
Grassland and agricultural land occur mlSt frequently along the intercon-
necting roadways. Generally, grassland is more common along the western edge
of the ACS (i.e., the roads connecting FV ghts T, S. and Q). The proportion of
grassland to agricultural land, overall. i probably higher because most of
the inter nnecting roadways are at hicher elevations where cattle ranchins
predominates. The approximate acreage )f each vegetation type within 1-mile
corridors along roadways outside of Flights Is summarized below:
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Table 2.6.1-3

VEGETA MI iTON TYPES ADJACENT TO S .1OS- ,A

LAUNCH CONT)OL FACILITIES

Fiiht Agiculture Grassland

A Al, A4, A5- , A3, A6'7 8 I A7, '9, 4 12

S51, 35, B6 B2, 'S3, B4, B5
37 58, •9, 51D, 511

C CI, C5 C2, C3, C4, C6
C7, 1,9 C8, CIO, CIl

D D2, 03. 04 N0, 06, D7
D5, D8, D9 31, 1•

EEl, E4, Li E, E3J, E
ES, E9, E!. 6 -

P4 P. PP5•" , 3

QQ Q Q1 Q5 Q6

QR S, , " Q91 ,) R 1

. ,, S6. S'
'.., S !;.: S9 , $ i l

T ', 7, 5 T2
T6, T17" T, 10., T 1T

•cte: 1 Si.x S•los. A-" 9 , EL., PS, .QS.... ..... ,:•,'.
a qr I oft ra} 'I I ird . nd (1 fi * ive :•r 3s s 1a ! .

(2
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a Grassland - 9,363 acres;

II Agricultural land - 5,522 acres (dry land and irrigated);

o Mea3dows -552 acres;

o Riparian -360 acres;

o Rock outcror - 272 acres;

0 Disturbed/Urban - 52 acres; and

0 Woodlands - 19 acres.

2.6.1.2.4 Cable Paths

.ýgetation along the proposed cahie patns is tyia fvyttc nte
iC S. (Grassland and agric-ultara-I land (irrigated and dry land,) occur lnost
frý,uently (iable 2.6.1-4.). Ponderosa pinle Woo~dlands are comion ac somne o f
"sne hiqher elevations aloiiQ PPI and PD1. Ripariin, areas occulr within Srit,
4RI, PS3I, POI, and PA3 raths. The woolly m~lkyetch, a state vý Yomnin') r, ar e
,)IIant, was observed growing -n an acti ve 2r~i rie doy town in tIle northern
uo),rtion of the Sf31 cable pathlway. 71he praiirie (4c. t~wn is witnnshr-rs
,~r~3 r ie whýic o s I~s y Pd yctf. iol~ !-.i>'vetzh plints rin hi are-i

s ~owei noi s igns of grazi ng anA. rmy inrvo n ariea- su:_) acred t.oIiv
'r i_ý rig pressore.

2.6.1.19.5 F.E. Warren A;PA

N~atiye vp-eyeation type,, within F.E. 'sirren AFý ~e shrc~itcn tse
" "n southeastern Wyoming AnJ ?i e ACSS , iwever,* c~~o ~ rll srK-

_'iso i5I ssoc3ti wi th base ýict ivtli,-5, vege~t-itor, I~i r t 3la' !r4 t*I

S tua t ion r Cn' ast to r~-~ ited A,~ s j rhlar s 1 in~ mo rou i
area iBz'; ud1 nq urban I e ve 1 Op n t f n 7 h ye~n r) a -ýd Cf w! fl. i e r

7T-ke "aur veget~tfon typol. that, occujr within' F F.. W'rrer, AF iur RsI2
see pocket) are grassland, meadow, riparian, and lJisturned. *A ývjority of 'h#p
;)tnqed faci lities occur im distu-')e- areas. Ir. ýoi~ti'on t:' rtve 1ra 1-1.
,ertAi i segrwnts of eKýsr ng roeadr, new roada!leI:

wif.veqetatir. 1"o,9 the niaVnd .vid CrroCreý-a trai:ages 'ratspwnt
r~ i~ rI o Uvt e y pan't 7A3.1p7rey:! 1C ssV', e rlnr ~:~~

~-' Ceo~y >e ec~es.

Ri*arlan veget.3t',1n m o the tA~ie 15ý t1Cl .eq~i *I r*?i w' ,h he
"t'At It has not '_een 5ý 'e:tell tot pressure 'r:)r- gr a z'~' AS '; ýinilar ~y

;t ý cco. riq cojl'side of !r.E. Warre'n AF9. The -'eado.w arzns z SI.

atfle habits., for tt'e C.olorado b-jt~te'11 plant, 4 c ;.o'date srec~es fo feder.31

IS t I me, Thi ý. S DeCi16S and I ts h abi tat are ci scussed in -ore ý.etiil tn
-Szetion -c..il t~ipat-iain vegtatior; occurs along the Crow and Di,-%:rd re
(rtinaijes, the Lake Pea!.rso pond Ssytem~, anid standing~ water in l,.Y .!reis on
the.oqthern part : the base. qi.Lrafy between 4edqua r ters adPrd

a ve xte t o t 4 sou t rn bout 4ia ;-y f e'~e (F iqu re 2.6 .1I- 2, s ee po ck et. Sp.ecies
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compositio.:i ol riparian vegetation at F.E. Warren AFI3 is simiilar tc that found
in riparian vegetation within the ACS (Table 2.6.1-1).

Mleadow vegetation at F.E. Warren AFB3 (,--erally occurs in drainages above the
major creeks, swales, and around m.,rgins o F ponds (Figure 2.6.1-2, see
pocket.). This vegetation type is limited in distribution in comparison to
other veqetation types within the base. Plant species associated with the
meadow type include blitegrass. thistle, wes-tern wheatgrass, horsetail, yar~row
(Achillea lanulosa'), and Baltic rush. Meadow areas, particularly ;flong ln~qer
reaches of CTrowýeek (from approximately the Sixth Street crossing east to
thL, base bo-'rndary),, have undergone past disturbance. Species that occur -in
the disturbed meadow areas include thistle, leafy spurge, yellow sweet clover,
and crested wheatgrass.

Gra3ssland vegetation in the northern portion of F.E. Warren AFB is typical of
short-grass prairie in southeastern Wyoming. Species composition in this type
is similar to that foutid in the short-grass prairie tyoe of the ACS
(Tabl- ".6.1-1). The grasslard in the northern portion of the base is used as
pasture for horses. However, undevelopvd areas of the southern portion of the
base have not been grazed for over 25 years and represe-nt an assemblage of
s,ýe cies typical of mixed grass prairie prior to human-related disturbances.
Species composition for the mixed-grass prairie in this area is typical of
mixed-grdSS p,'atrie described for the ACS.

Dtie to vacious base activities and development, portions; of the native vegeta-
tion have been dis~.ureed including the solid wast,ý aisposal site, roadways,
perimneter firebreiks, and other facilities sited throughout the bade. Some
areas such as the fir~breaks are seasoni1ly maintained and support an annual
weedy flora while other areL-s have been reclaimed and revegetated with yellow
S'ieet clover and crested wheatgrass. Other areas supporting native grassland
are subjected to periodic, mowing L.s a maintenance nrocedure. Noxious weeds
(Alley and Lee 1979) occurring in the di~sturbed areas including leafy spurye,
Car.ade thistle, and whitetop have become naturalized within the native grass-
lane. Presently, F.C. Warren AFB participates in a countywide noxious wvr:ed
control program.

2.6.1.2.6 Other Disturbed Areas

Vegetation types generally o~ccvrring within trie ACS as pre.,ented :bove, can be
expected to occ'ir at proposed dispatch stations, potential aggreq,.ate sites,
and overpass mcdiflcation areas.

26 . Wildlife

2.6.?.1 i Game

?.6.2.1.1 Region of-Inlfluence

Seven big lame species comm~only occur within the four-state ROI: pronghorn
antelope (Arntlocapra airericana), mule deer (Odocoileus hemlonus), white-
tailod dePFe~ ro 5To11iisTTirini us), elk (Cervus canadensis), bighorn sheep
ýOvis canddensils, b ack bear (Urus americanits), and nountain lion (Fells
'on c31o ITIYT Addition, the CDW_ reTF'hduced a small population of moose

T=tes alces) to the PI'linos River drainage in north-central Colorado.



Pronghorn occur year-round in short-grass prairie and shrubland habitats
throughout the ROI. Mule and white-tailed deer occur in many areas of the
RO!. Mule deer are more widespread, occupying most habitat types within the
RO1. White-tailed deer prefer riparian habitat alonn timbered drainages and
adjacent agricultural lands. Deer are less common in areas of open grassland,
preferring wooded or shrub-dominated habitats.

El distribution within the ROI is generally restricted to hiyher elevations
of Colorado and Wyoming, where forest ecotones provide adequate food and
cover. A small elk population occurs in the Pine RPdge area of Nebraska
(NGPC, personal commurication, 1983). 3ighorn sheep occur in the high
mountain habitats of Colorado and Wyoming, migrating to lower elevations in
winter.

The black bear is found in Colorado and Wyoming, preferring areas of mixed
coniferous and deciduous forest or riparian habitati. Some black bear hunting
takps place in both states. The mountain lion is a .cretive animal v-hich may
occur in a variety of habitat types in remote areas, including coniferous
forest and riparian habitacs (CDOW 1978-a). Limited mountain lion harvests
are allowed in Colorado and Wyoming.

Big game hunting is an important recreational pactime, as well as an important
source of revenue generated from sales of licenses, equipment, and guide
services, In 1981, big ganie hunting comprised approximately 50 percent of the
total recreat~on days spent in hunting all game species in Colorado (CGOW
1982-a), and 76 percent in Wyoming (WGFD IS82-a).

The number of licenses and permits issued varies for each big game species in
each state. In Nebraska, a specific number of permits are authorized in each
manajement unit for pronghorn and deer (NGPC 1982). Licenses in Colorado for
pronghorn and bighorn sheep are issued on a quota system per game management
unit (CDOW 1982-a). Deer and elk (buck and bull) licenses are for the most
part unlimited, with the antlerless licenses issued on a limited basis (CDOW
1982-a). Black bear licenses are unlimited in Colorado, and mountain lion
licernses are issued under a controlled harvest quota system (CDOW 1982-a).
Pronghorn and bighorn sheep licenses are issued on a limited quota basis in
Wyoming (WGFD 1982-b). Limited quota and general licensing for deer and elk
vary by hunting area (WGFD 1982-b). Black bear and mountain lion licenses are
unlinited, with an allowable mortality quota set for each ,mountain lion hunt-
ing area (WGFD 1982-b). In South Dakota, all big game licenses are issued on
a limited basis except for buck deer (SDGFPD, personal communication, 1983).

2.6.2.1.1.1 Nebraska

Pronghorn densities of aGproximaLely one to two animals per square mile
(sq mi are common within many areas of the Nebraska portion of the ROI.
Highest pronghorn densities are reported in the Pine Ridge area of Sioux and
Dawes counties (NGPC 1972).

Recent population estimates are available for four of the five pronghorn )
management units which comprise the Nebraska portion of the ROI
(Table 2.6.2-1). NGPC data indicate a variety of population trends have
occurred over the last 7 years. The severe winter of 1978 to 1979 adversely

( affected populations in some of the management units. The number of hunting
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Table 2.6.2-1

PRONGHORN POPULATION TRENDS IN THE
NEBRASKA PORTION OF THE REGION OF INFLUENCE

Management Unit Pronghorn Population Objective

1976 1981 1982

Banner 1,064 1,336 1,224 Increase Herd

Box Butte 2,240 1,412 1,608 increase Herd

Cheyenne 147 - - Increase Herd

Garden 918 450 546 Increase Herd

North Sioux 2,904 2,036 4,364 Increase herd; however, at
present if rapid increase
continues, increase harvest
to stabilize herd.

TOTAL: 7,273 5,234 7,742

Source: NGPC 1983-a.

NGPC, personal communication, 1983.

)
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permits issued in most units has shown a general decline over a 7-year period,
reflecting an attempt by the NGPC to increase populations by reducing har-
vests. Most units exhibited a, increase in population between 1981 arid 1932,
with the most apparent incrEase taking place in the North Sioux unit, where
pronghorn populations more than doubled. Available 1982 data indicate popula-
tions have increased approximately 9 percent within the four Nebraska manage-
ment units from 1976 populations levels (NGPC 1983-a).

Nebraska ROI deer densities (both species combined) are high (more than 8 per
sq mi) in the Pine Ridge area of the northern panhandle, the Wildcat Hills,
and Cheyenne Escarp~ment in Banner, Morrill, and Scott- Bluff counties, and
along the Niobrara River. Moderate lensities (4-8 per sq mi) exist along the
Platte River (NGPC 1972). In 1972, the ratio of mule deer to white-tailed
deer was ten to one in the Nebraska Panhamndle (NGPC 1972). However, during
the last 10 years this ratio is changing because of lower hunter vulnerability
(due to habitat preference) and higher productivity of while-tailed deer.
The species composition of the region is indicating an increase in the numbers
of white--tailed deer relative to mule deer in the region. The NGPC indicated
that this trend has slowed considerably during the last few years (NGPC,
personal communicatiorn, 1983). Data for 1982 show approximately 31 percent of
the deer harvested in the 3 management units of the Panhandle were white-
tailed deer (NGPC 1983-b).

The Pine Ridge, Plains, and Upper Platte deer management units are within the
Nebraska portion of the ROI (NGPC 1982). Population trends and objectives for
these units are presented in Table 2.6.2-2. Populations of both dper species
have increased over the last 6 years in all 3 management units. Combined mule
deer populdtions increased 57 percent from 1977, while white-tailed deer
population.3 showed a 100-percent increase over the 6-year period. This in-
creasinq population trend is also evident between 1981 arid 1981. All manage-
mrerit units indicate recent mule deer increases, and two of the three units
show whi~e-tailed deer increases between 1981 and 1982 (NGPC, personal commun-
ication, 1983).

Population objectives for the management units are somewhat less than the
actual deer population, recorded during the mid-1970s. A major winter die-off
in 1976 lowered populations dramatically in 1977. Cturrently "he NGPC is
managing these units at a level to prevernt a reoccurrence of a similar die-
off.

Ssomll elk herd numbering approximately 25 to 75 animals occurs in the Pine
Ridge area of Nebraska. Presently, there is no harvesting of this herd. A
limited harvest may be permitted if the population increases above 100 animals
and crop damage complaints increase (NGPC, personal communication, 1983).

Black bear and mountain lion are not presently known to occur in the Nebraska
ROi. No verified reports of bear in Nebraska have occurred since the 1890s
(NGPC, )ersonal communicatlon, 1983). The last published report of a mountain
lion observation in' Nebraska occurred in 1903 In the Pine Ridge area. Two
mountain lions .fere killed in Wyoming in 1959 and 1960 Just across the border
from Sioijx County. Currently no data is available to substantiate that a
resident mountain lion population occurs in Nebraska (NGPC 1972).
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Table 2.6.2-2

DEER POPULATION TRENDS IN THE
NEBRASKA PORTION OF THE REGION OF INFLUENCE

Population
Management Unit Mule Deei' 1  White-Tailed DeerI Objective 2

1977 1981 1982 1977 1981 1982

Stabilize
Pine Ridge 4,000 7,000 8,200 2,000 4,000 5,000 near present

population

Stabilize
Plains 4,000 3,600 4,300 1,300 1,600 2,000 near present

population

Increase
Upper Platte 2,500 3,400 4,000 1,200 2,000 2,000 herd by

30-50%

TOTAL: 10,500 14,000 16,500 4,500 7,600 9,000

Notes: I Population estimates accurate to within ± 20 percent.
2 For both species combined.

Source: NGPC, personal communication, 1983.
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2.6.2.1.1.2 Colorado

The CDOW's Northeast Region encompasses most of the Colorado portion of the
ROI. Currently within the Northeast Region, pronghorn, mule deer, white-
tailed deer, and elk populations are all increasing (CDOW, personal communi-
cation, 1983).

In 1981, the Northeast Region contained 38 percent of the state's post-huncing
season pronghorn population (CDOW 1982-c). Population trends and objectives
for the six Data Analysis Units (DAU) comprising the Colorado portion of the
ROI are varied, with an apparent emphasis on population stabilization
(Table 2.6.2-3). Data are not available for the Clarksville DAU because no
hunting season was allowed in 1981. The 1982 post-season management objective
calls for a slight increase (2%) in the Northeast Region population. The
long-range 1988 objective calls for a general stabilizing of the regional
population near the 1982 level (CDOW 1982-c).

Mule deer and white-tailed deer occurring within the Colorado portion of the
ROI equaled 8 percent of the state's 1981 post-season population. The manage-
ment goal for the Colorado portion of the ROI is to increase deer populations
(Table 2.6.2-4). Objectives for seven of the eight DAUs in the Colorado
portion of the ROI require population increases for 1982 and further long-term
increases through 1988. The 1988 post-season objective for all deer DAUs
combined in the Colorado portion of the ROI is a 23-percent increase over
post-season 1981 population estimates (CDOW 1982-d).

The Colorado elk herd is relatively stable on a statewide basis (CDOW,
personal communication, 1983). Recommended objectives for 1988 in the state's
new strategic plan include an increase in the elk population of less than
2 percent above the 1981 post-season population estimate(CDOW 1982-e). The
combined population of those elk DAUs which occur in the Colorado portion of
the ROI represented 11 percent of the state's total 1981 post-season herd.
The elk population in the Colorado portion of the ROI is presently increasing
(CDOW, personal commnunication, 1983).

Stabilization of elk populations through 1988 for most DAUs within the ROI is
the current management objective in Colorado (Table 2.6.2-5). However, the
St. Vrain (E-9) unit's 1988 objective requires a 35-percent reduction in post-
season numbers from 1981 levels (CDOW 1982-e).

Accurate bighorn sheep population data are difficult to obtain due to the
species' remote habitat and its sensitivity to human intrusion. The Colorado
portion of the ROI contains an estimated bighorn sheep population of 595 to
635 animals, which is approximately 14 to 15 percent of the state's total herd
(CDOW 1982-f; CDOW, personal communication, 1983). Although the Geneva Creek
(S-3A) DAU is located just south of the 100-mile ROI border in the Mt. Evans
area, it is included in this analysis due to its accessibility and proximity
to the ROI. Bighorn sheep management population objectives for the six
individual DAUs vary with the characteristids of each unit (Table 2.6.2-6).
Due primarily to the loss of winter range caused by domestic livestock grazing I
on private and BLM lands, the Mt. Zirkel (S-8) DAU population has been greatly
reduced. There is presently no population objective for this unit because
winter range cannot expand (CDOW, personal communication, 1983). The Rawsh

(r (S-18) DAU historically contained a large bighorn population. Loss of winter
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Table 2.6.2-3

PRONGHORN POPULATION TRENDS IN T,,E
COLORADO PORTION OF THE REGION OF INj-._UENCE

1981 Post-Hunt liJ2 Pos.-Hunt 1988 Post-Hunt

Data Analysis Unit Estimate Objective Objective

PH-i Escarpment 5,200 5,200 5,400

PH-2 Hardpan 6,400 D,200 6,200

PH-3 North Park 1,250 1,520 1,500

PH-4 Sandhills 680 710 1,000

PH-29 Clarksville

PH-33 Cherokee 1,860 2,1MO 1,600

TOTAL.: i5,3ýu 15,750 15,700

Source: C•OW 1982-c.
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Table 2.6.2-4

DEER POPULATION TRENDS IN THE
COLORADO PORTION OF THE REGION OF INFLUENCE

1981 Post-Hunt 1982 Post-Hunt 1988 Post-Hunt
Data Analysis Unit Estimate Objective Objective

D-3 North Park 2,100 2,450 3,000

D-4 Red Feather 9,400 9,740 9,800

0-5 High Plains 4,000 5,000 6,000

D-9 Middle Park 10,840 11,670 15,000

D-10 Boulder 6,210 6,470 6,500

D-17 Bailey 4,725 4,300 5,000

D-27 Rawah 1,200 1,305 1,700

D-44 2. Platte River 1,455 1,600 2,000

TOTAL1 : 39,930 42,535 49,000

Note: 1 Total - NE Region plus D-9 Unit.

Source: CDOW 1982-d.

A
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Table 2.6.2-5

ELK POPULATION TRENDS IN THE COLORADO
PORTION OF THE REGION OF INFLUENCE

1981 Post-Hunt 1982 Post-Hunt 1988 Post-Hunt
Data Analysis Unit Estimate Objective Objective

E- 3 North Park 2,650 2,650 2,650

E- 4 F'oudre River 1,800 1,800 1,900

E- 8 Troublesome 1,910 1,860 1,900

E- 9 St. Vramn 2,300 2,190 1,500

E-13 Williams Fork 2,320 2,325 2,400

E-37 Rawah 1,710 1,690 1,700

E-39 Clear Creek 545 535 545

TOTAL: 13,235 13,050 12,595

Source: CDOW 1982 -e.
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Table 2.6.2-6

BIGHORN SHEEP POPULATION TRENDS IN THE
COLORADO PORTION OF THE REGIGN OF INFLUENCE

1981 Population Long-Term Population
Data Analysis Unit Estimate Objective

S- I Poudre River 150-175 Tncrease to 600-700

S- 3 Mt. Evans 100 Hold population; may need
to reduce due to disease

S-3A Geneva Creek 55-70 Reduce due to disease;
Rebuild herd after 6 years

S- 8 Mt. Zirkel 20 Not Available

S-19 Rawah 25 Increase

S-19 Never Summers 245 Maintain stable population;
trap and remove excess
population

TOTAL: 595-635

Source: CDOW 1982-f, CDOW, personal communication, 1983.
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range ias also reduced this herd, but the population objective is for an
increuse in bighorn numbcrs (CDOW 1982-?). The Never Summers (S-19) DAU is
primarily managed by the National Park Service through the Rocky Mountain
National Park branch. t iV. comrp);jd of t... herds, the Fall River herd,
numbering approinztely 75 individuals, and the Never Summers herd, numbering
approximately 170 individuals (C00o, personal communication, 1983). Bighorn
sheep were harvested from all ROI units except Mt. Zirkel (S-8) and Rawah
('-18) in 1981 (CDOW 1,432-e).

Colorado black bear populations presently appear to be stable on a statewide
basis (CJN, personil communication, 1983). :he e-;timated statewide popula-
tion has increased fr,'m 2,590 anima; in q!-es-_-son 1975 to 3,000 animals in
1978 (CDOW 1982-a). Out cf a stadtew!d harvest of 659 biack bear in 1931,
57 (9%) were taken from,, gam• manageme.t uni's wi-:hirl the ROI.

Generatly mountain In C, Ol,'racn oc.ir ;rom -che ý-astern fojthi'I, to the
western slope, However, mountain lions usually occur in relatively remote
locations where adequate populations of deer exist, including the eastern
pli.ins ("'DOW, personal ccim :nication, 1983). In 1981, 107 mountain lions were
harvested in Colorado. Only threc .,ere taken from game management units
wittin the q0I (CDOW 1982-a). Colorado's mountain lion population has experi-
enced an estimated ircrease in preseason population from 970 in 1975 to 1,2J0
in 197/9 (CDOW ),92a). The statewid population is considered stable at the
present time (CDON, personal communication, 1983).

Outir-q 1973 and 1979, the CDOW transplanted 24 moose (12 each year) into the
illinois River drainage of North Park in north-central Colorado (CDOW, per-
sonal communication, 1983). Presently 80 mcose use the area. Approximately a
Jt.ozen of these individuals have moved south into Middle Park on a year-round
basis. The CDOW indicated that some method of population control -my be
necessary when the herd rize reaches 100 animals. The mose are completely
protected, with no ;iunting pe.^mitted. The primary cause of mrortality in this
herd is shooting by hunters mistaking them for elk or .deer (CDOW, personal

catio,. 1983).

2.6.2.1.1.3 Wyoming

Wyoming's Game Management District 5 and the southern portion of District 7
(south of the northern boundary of Converse and Niobrara counties) comprise
the Wyoming portlion of the ROI rplative to big game management. In 1981,
Wyoming pronghern populations within Districts 5 and 7 (all herd units within
each dl;trict) reached an estimated post-season population of approximately
149,000 animals. This represents a 29-percent increase in the herd since 1976
(WGFD n.d.-a, Bohne and Rothwell 1982, Nemick et al. 1982). Generally. n•ost
prongihorn populations in the 18 herd units within the Wyo'ing portion of the
ROI ire presently stable or increasing (Table 2.6.2-7). Only 5 of these
18 units presently indicate a definite declining population trend. An in-
crease or restructuring of harvest way be necessary in some units in order to
meet mnagement population objectives. The management objectives are to
decrease the post-season population by 23 percent for combined herd units
within the Wyoming portion of the ROI (Bohne and Rothwell 1982, Nemik et al.
1982).

2-3)
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Table 2.6.2-7

PRcJNGHCRN POPULATION TRENDS IN THE
WYOMING PORTION OF THE REGION OF INFLUENCE

1981 'ost-leason Population Populition
Data Analysis Unit Estimate Trend Cbjective

Bates Hole - Hat '.ix 4,750 ý'ecreasing 4,0u'

rear Creek 11,700 Incr3asin. 3,000

bic. Creek 700 incredsinng 200

•o-ýe 1,600 Stable 1,700

r.ntenn~al 5,551 Increasing 5,00"')

Chalk Blufts 425 Stable 450

Cooper Lake 2,3bO Decreasing 2,022
Slightly

Dwyer 2,t00 increasirng

Elk Mountain 6,660 Increasing 5,000

Hawk Spring! E , 752 Stable 5 0kk

Iron Mountain 5,0S(1 Dec roa s i ýl 6,000

iron Springs 7,18 incPasin:, 8,
DecYeas ni
Slight;lyl

LaBonte 2,000 Decreasing I,00,.

Lance Creek 22.70G Increasing 7,000

Meadowdale 5,311 Increasing '_,800

Medicine Bow 34,360 Increasinc 44,00ý0

Ormsby 3,400 Decrea s i n. ,6U

Sage Creek 3,050 Increasing 1,8C0

TOTAL: 128,357 -99,50

Source: Bohne and Rothwel! 1982, Nemick et al. 1382.

Note: 1 Data is ambiquous; oopulation may bme either increasing or docra.wirg
( slightly (3chne and Rothwtell 1982)i
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Between 1976 and 1981.., mule deer he"ds increased by aporoximately 33,000 indi-
v, uals in Wyoming's Ga,,,f Adnagement Districts 5 and 7 ,WGF) n.d.-a, Bohne and
Rot hwel 1 198?, Nemick et al. 1982). Eight -f the 13 herd units within the
Wyoming portion of the ROI presently are _Aperiencing increasing populations
(Tabe ?.6.2-8). The population oVactve for all 13 herd units combined is
to decrease the post-seasun herd •y 8 percent from the 1981 pooulation level
(Bohne 3nd Ro';"hwell H'82, Nemick et al. 1982).

The white-tailed deer hero i;l Wyoming's Districts 5 and 7 numoered 39,791
individuals in post-season 1921. This is an 8-percenc increase over 1971
population estnamtes (WGFDV n.d.-a, Bohne and Rothweil 1982, Nemick et al.
192Z). All foLr he-d units within the Wyoming portion of the RO! indicatuý
staDle or increasing pnpu'lation trenas (lao1le 2.6.2-9). Current management
".a,,s and ,opulation objectives are to reduce the post-season population
level of 10iI by 8 perce-t (Bonne -,,d Rothwell 1982, Nemick 2t al. i982).

Districts 5 and 7 supnorted an esLi;•ac;d 7,050 elk in post-season 1976 (WGFD
r.d.-a). Post-season 19'1 dati indicdte a 36-percent increase over thf
previous 6-year estimates ýWGF' n.d.-a, Bohne ind Rothweil 1982, Netick et al.
1932). Although the 6 ha.rd units comprising the Wyomirg portion .F the R'AI
show a variety of pupu!ationl trends, only I Urnit is currently experiencing al
increase in elk numbe-rs (Ta:-le 2.b 1-10). The, combinea population objective
for ai1 6 herd units is tc di-, rease the number of elk to auproxi;niately
,60C, individualS. Tnis represents a !7-percent decrease from 119ý1 population

esti-:ares (Bohne and Rothwell 1982, Ne'nick etai.. 19a12`

Wyoming's Dist-ict 5 post-seasoi t., ihorn sheep herd, ds of 1081, nas increased
oy 45 percent sinct '976 -dGFD no.-.a, '$ohno and Pothweil l'•). gighorr,
popu'lations ._ccur iw or ne Medicine ' )w National Fc.-est in Carbon, Albany,
and Converse conrties in tre Wyoming pu -tion if the Ytii. Each of the Di,-
trict's three highorn ?nrc 1is ire ý creasing (Tablie 2.K.2-11l. The
Jistrict's overll post-s easoil opula lor )jective requires a 60-percent :,erd
increase (Rohnt an ' Ro'hwel 1 ,#2). 'e, re no bighorn sheep herd, in Garie
Mapaqement Dist Ict :.

Wyoning black bear papuatlons appear to be relatively stalble on i statewide

basis (WGFO n.d.-a). In 1'.77, approxitmtely 26,8 black bear were harvested
s.atewldt out of an -imted wintering population of 2,100 individuals (WGFD
n.d.-a). In 1981, ; black bear were harvested sratewide, with 2" eni;Mls
take,, within the Rt., in Aibany arid Carbon cou.tie " (LrickIano 1932-al.
Current data indiczte black bear may occur only in extreme western A'ha.-. and
Carbon counties 'n ,.he Wyo•iing ROI fFindholt et al. 19ý1). However, the
kiu."'s %'111ife rh.er atlon Systcm reports a sighting 'n, D!•tte C~unty west cf
Chugwater in P-81 (W F0 1983---'. The 1978 to 1983 s:r.itlic pl ?n for black
bear i.. a pvpulat'Jn f 2,300 individuals for 1983 to 1993 jWGFD •.d.-a\.

Data reoarding -.-,intain lion popilations in Wyoming are et'-mey imited,
Eight mountain lions were harvested in the state Jurtng 1977. However, only
one was harvested within the Wyoming ROI in Albany County Curing the 1977
ha'vest poriod (WGFD nd.-a). In 1981, ?1 xourta'n lions -ere harvested in
Wyoming, only 1 of w•1ch could have been within the R'I1 in 4 unting Area 3
(Strickland 1982-a). Huntiiig Area 3 inclucies all of Niobrara County and
portions of Platto, Goshein. and Converse counties In the northern portion of
the ROT. A total of 15 mountain lion observati.1ns were reported in Hu,-eti.Ig ( )
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Table 2.6.2-8

MULE DEER POeuVATION TRENDS IN THE
WVOMING PORTION OF THE REGION OF INFLUENCE

ros,- easn Population Population
-ata- Analyvsis Unit Estirmate Trend Objective

sates Ho,, - Hat Six 4,200 Stable 5,200

1heyene 2,3C0 Increasinq 7,300

Goshen Hole 3,I.83 Increasing 3 5UYC
S! ightl v

Iron Mo,,nt2 in 12,000 Decreasing :l 590
S1 i~Thit!

Lance Creek 9,600 Increas inq , 5CC
91 J~htl,

Larami ,, Peak 16,151 e L i .1 1 ., 3r..

Muskrat 3,921 1 icreds n Q .,X
.9I i,,h-I

m, Sb..y 2,200 Increasimn 4, 0•

"la. tte il. ley 23,300 increas ,," "

Sheep .iountain 7 ,SjO incresin.. I",.

Shirley Mountain 8,992 ncrceasing sI,00

South Converse ,(g, Stabi, to 5.5C

Rest Bill, , 00 ...... 2...

1OTAL- 51.,667 .3,5•0

Source" So h ne a rd Rc t wel I ýs 4 e, eic K et Il 9
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Table 2.6.2-9

,'IHITE-TAILED DEER POPULATION TRENDS IN THE
WYOMIING PORTION OF THE REGION G.- INFLUENCE

1981 Post-Season Population Pcpul3tion
Data Anaj'sis Unit :stimate Trend Objective

Central 3,500 Stable 3,500

L 'amiie River 1,500 Increasing 1,000

Southeast Wyoming 1,091 Increasing
Slightly 1,000

Thunder Basii 1,700 increasing 1,700

TOTAL: 7,79, 7,200

Source: BolThe and Rothwell 1982, Nemick et al. 1982.

Table 2.6.2-10

ELK POPULATION TRENDS IN THE
WYOMING PORTION OF THE REGION OF INFLUENCE

1981 Post-Season Population Population

D0 .a Analysis Unit Estimate Trend Objective

Iron Mountain 175 Stable 75

Laramie Peak 2,700 Increasing 2,500

Muddy Mourtain 179 Stabie 200

Rawhide 12 Decreasing 40

Shitl y Mountfirn 877 Dcreasing 800

Snowy Range 5,200 Decireasing 4,000

IOTAL: 9,143 - 7,615

Source: Bonne and Rothwell 1982, Nemick et al. 1982.
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Table 2.6.2-11

BIGHORN SHEEP r'qPULATION TRENDS IN THE
WYOMING PORTION l-' THE REGION OF INFLUENCE

1981 Post-Season Population Population
Data Analysis Unit Estimate Trend Objective

Douglas Creek 220 increasing 350

Encampment River 13E. Increasing 200
Slightly

Laramie Peak 300 Increasing 500

TOTAL DISTRICT 5: 655 1,050

Source,' Bohne and Rothwell 1982.
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Areas 3, 4, 5, 6, and 7 during 1981 (Strickland 1982). At least 50 percent of
each of these hunting areas is within the ROI. The WNHP also reports
sightings in Niobrara, Converse, and Carbon counties during the 1979 to 1980
perioa (WNHP 1983). The WGFD's Wildlife Observation System has recorded
sightings in southwest Goshen County and east-central Platte County in 1981
and 1982, respectively (WGFD 1983-a).

2.6,2.1.1.4 South Dakota

Big game species occurring within the South Dakota portion of the ROI include
pronghorn, mule deer, and white-tailed deer (SDGFPD, personal communi-
cation, 1983). All three species are increasing in population size (SDGFPD
personal communication, 1983). The present estimated populations of these
species within the South Dakota portion of the ROI are pronghorn - 5,000, mule
deer - 1,500, and white-tailed deer - 600.

The stabilization of pronghorn, mule deer, and white-tailed deer populations
is the objective of the SDGFPD within the ROI (SDGFPD, personal communication,
1983).

2.6.2.1.2 Area of Concentrated Study,

2.6.2.1.2.1 lights

Pronghorn, mule deer, and white-tailed deer are known to occur within the ACS
in Wyoming and Nebraska. Elk habitat is located approximately 2 miles north-
west of Flight Q in Wyoming. Habitat diversity in the eastern Flights is
relatively low, reflecting less variation in topography. The foothills of the
Laramie Mountains to the west of the Fiights provide a variety of habitat
types which contribute to seasonal migration across the mountains from. the
Laramie Basin in Albany County. Major drainages in the western portion of the
Flights are more well defined thar, in the east, providing a great2r amount of
habitat diversity.

The Iron Mountain, Hawk Springs, and Chalk Bluffs pronghorn herd units are
within the Wyoming portion uf the Flights (Figure 2.6.2-1). The Iron Mountain
herd unit is located west of Irterstate 25, and includes the majority of
Flight Q and the southwest corner of Flight T. This unit currently has a
declining pronghorn population, and population management objectives are to
increase the herd size by 500 above the 1981 post-season population level of
5,500 (Bohre and Rothwell 1982).

Damage and nuisance compIidints are a problem in this herd unit, and substan-
tially affect 'he formrnationr of population management objectives. Habitat
lrins is occpu-ripg becaiise of suburban home development and range modification
practice, (WGFO 91B.a). !n addition,, the practice of landuwners charging

,'-rspass fires to hunters may cause future management problems by reducing the
nm'mJers of hunters (WGFD 1981-a).

Th.; Fllgq area witrin the Iron Mountain herd uni%' is composed almost entirely
of wmte,--,y'rlon§ pronjhorn habitat (Fi Y•; e 2.6.2-2). Winter-yearlong
ýab~tat is iAyortant to ti)e pronatorn during winter, even though it is used

Sdr*ioq a', seasons of the year (Ripre and Rayburn 1981). The nearest criticrl-

wvnter-yt-,,'lcnq habitat is located approximately 7 miles southwest of
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Flight Q. Critical habitats are those areas where pronghorn can find food,
water, and cover during periods of severe weather conditions (Rippe and
Rayburn 1981). The northern portion of Flight Q is the eastern terminus of a
pronghorn migration route (Figure 2.6.2-2). Pronghorn migrate into the area
from summer range located along the Laramie Mountains and from the Laramie
Basin. Pronghorn summer range occurs approximately 2 miles northwest of
Silo Q-9.

The Hawk Springs herd unit is located east of Interstate 25 and north of
Interstate 80 and includes the following Flights in Wyoming: A, P, R, S, most
of T, southeastern Q, and the western portion of B. The herd unit is approxi-
mately 90 percent privately owned, and is used extensively for agriculture and
grazing (WGFD 1981-b). The present pronghorn population trend in this herd
unit is stable, with a population objective of 5,000 animals. Maintaining
this objective is largely a function of laodowner tolerance (Bohne and
Rothwell 1982).

Pronghorn density in the Hawk Springs herd unit is approximately two indi-
viduals per sq mi. However, the average District 5 density is four pronghorn
per sq mi. (Bohne and Rothwell 1982). During winter and early spring, prong-
horn concentrate on croplands because of greening winter wheat. In addition,
irrigated meadows and alfalfa fields provide forage during the summer
months. Crop damage problems occur in these areas, and in order to stabilize
the herd unit population near 1981 levels, pronghorn harvest must be increased
above 1981 figures (Bohne and Rothwell 1982). Other problems affecting prong-
horn populations in the Hawk Springs herd unit include water availability,
habitat loss, and disease (WGFD 1981-b).

The majority of the Hawk Springs herd unit within the Flights is classified as
yearlong pronghorn habitat (Figure 2.6.2-2). Yearlong habitat includes areas
where all or part of a herd occurs throughout the year (Rippe and Rayburn
1981). An area of winter-yearlong habitat is located in the vicinity of
Flight B.

The Chalk Bluffs pronghorn herd unit is located east of Interstate 25 and
south of Interstate 80 and includes the Wyoming portion of Flight E. This unit
exhibits a stable population trend, with a population objective of 450 ani-
mals, which is an increase of 25 Individuals above the 1981 post-season esti-
mate (Bohne and Rothwell 1982). Interstate highways tend to limit significant
movement to the north and west of this unit. However, pronghorn movement does
occur across the Colorado' and Nebraska state lines, causing management prob-
lems for all three state management agencies (Bohne and Rothwell 1982).
Because of the interstate movements, hunting seasons need to be coordinated
between Wyoming, Nebraska, and Colorado.

The western three-fourths of the Chalk Bluffs unit is classified as yearlong
pronghorn habitat (Figure 2.6.2-2). The eastern portion of the unit, which
includes the Wyoming portion of Flight E, however, is not classified as
pronghorn habitat.

The Nebraska portion of the Flights is included within the Banner pronghorn

management unit, and includes Flights C, D, and the eastern portions of B and
E (NGPC 1982). Data indicate a 15-percent increase in pronghorn from 1976, to

(• an estimated 1982 population of 1,224 individuals. The management objective is
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to increase the pronghorn herd in this unit. However, landowner tolerance is
the major controlling factor (NGPC 1983-a; NGPC, personal communication,
1983).

The NGPC has not designated seasonal habitat for big game species in Nebraska;
however, big game density data are available. Pronghorn densities in the
Banner unit range from less than 0.3 per sq mi to 2.0 per sq mi
(Figure 2.6.2-2). Moderate pronghorn densities (1.0 to 2.0 per sq mi) occur
in the Nebraska portion of Flight E, while pronghorn are considered scarce in
the other three Nebraska Flights.

A big game aerial reconnaissance of the 100 Minuteman silos and 10 LCFs was

conducted by helicopter during the June 15 to 17, 1983 period. in addition, a
ground reconnaissance was conducted at all 100 silos, 10 LCFs. an(! access
roads from June 28 to July 7, 1983. Big game sightings duriig both of these
surveys are presented in Table 2.6.2-12. The number of pronghorn .ightings was
highest in Flight P. Sightings were generally lower in the eastern Flights,
with B and C showing only a few sightings. A total of 392 pronghorn were
observed during aerial and ground reconnaissance surveys. The majority of
pronghorn sightings occurred in grassland habitat.

The Iron Mountain, Cheyerne, and Goshen Hole mule deer herd units are within
the Wyoming portion of the Flight area (Figure 2.6.2-3). The Iron Mountain
herd unit is located west of Intersta'te 25, and inciudes the western two-
thirds of Flight Q and the 5outmest corner olf Flight T. The mule deer popu-
lation within this unit is decreasing slightly (Bohne and Rothwell 1982). The
post-season 1981 population was estimated to be 12,000 animals, and 'a popula-
tion management objective of 11,590 mule deer has been established (Bohne aod
Rothwell 1982). Most of the mlule deer habitat is on private land that is
dominated by shrub vegetation. Stands of mountain mahoq}ny are of particular
importance (WGFD 198i.-c). The majority of agricultural damage problems o4:C•fr
in the Farthinq-lron Mountain area west of the Flights (10ohne and Rothwell
1982)o

The proximity of thi Iron Mountain h. -,' ;! :t ! .Ai'c -nter has
resulted in a variety of problems. Critical winter range is being reduced dut
to urban development (WGFO 1931-c). Landowners are experiencing inmreasing
,ressure to allow nunter access to their lands and, as a result, obtaining
access to these lands is becoming increasingly difficult (WGFO 1981-c). The
popularity of this herd unit for various recreational acti'vities is
increasing, especially in the Pole Mountain Division of Medicine 3ow National
Forest (WGFD 1981-c, Bohne and Rothwell 1982). The incpease in recreational
pressure may have adverse impacts on the Iron Mountain mule deer herd.

T!:e Flights within the Iron Mountain mule deer herd unit contain critical-
winter-yearlong habitat, winter-yearlong habitat, and yearlong habitat
'Figure 2.6.2-4). Critical-winter-yearlong habitat is located along Horse and
Chugwater creeks, and includes Silo Q-6, a small portion of the access road
near the silo, and Silo Q-10, along with its entire access road between the
silo and Chugwdter. Mountain mahogany/skunkbush and ripArian vegetation types
occur In the Horse Creek crltical-winter-yearlong mule deer habitat; silver
sagebrush and mountain mahogany are the dominant shrub vegetation types in the
Chug'water Creek critical-winter-yearlong habitat.
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Table 2.6.2-12

BIG GAME OBSERVATIONS WITHIN THE FLIGHT PORTION
OF THE AREA OF CONCENTRATED STUDY1

Aerial Ground
Flight ObsrvaLions Observations Total

PRL MD3  WTD 4  PR MD WTD PR MD WTD

Q 73 5 0 22 11 3 95 16 3

r 22 1 0 19 3 0 41 4 0

P 69 4 0 32 3 0 101 7 0

R 10 0 0 2 0 0 12 0 0

S 24 0 0 0 0 0 24 0 0

A 16 1 0 28 3 0 44 4 0

B 1 0 0 0 1 0 1 1 0

E 17 i 0 13 0 0 30 1 0

D 37 0 1 4 0 0 41 0 1

3 1 0 0 0 0 3 1 0

TOTAL: 272 13 1 120 21 3 392 34 4

Notes: I Time frame for observations: June-July, 1983.

2 Number of pronghorn sighted.

3 Number of nmjle deer sighted.

4 Number of white-tailed deer sighted.

24
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"Perot Big (bon, sei. caa I o Crook

t. 16 11 21 19
Peot 1 10 17 'Jonn

14 7

2• 491 Niorar

LEGEND)
N~mer Heidl unit Numiebe Herd unit N~um•,er" Herd, unit

1 Targhee 21 Eait Bighorn 41 Platte Vailey
2 Fall Creek 22 Upper Powder River 42 Oubois
3 Jackson Z3 5ln9t-Cedar Mountjin n 43 1roject

4 Sib le1'tte 24 L~ttle MountaJitn 44 Lander-
S OWvll's Canyon 25 Slack Butte 45 Hall Creek
6 Hovi2 Creek 26 South Waasutter 46 Green Mountain
7 Broken ack 27 Bags 47 Ferri s
8 31g Tr2ils .8 Table Rack 48 Beaver Rim

9 Bastn 29 Pr~spect Mountai !n 49 Badwat~er
10 Greybu1l River 30 Steuabotllwl 50 Chain Lakes
11 Shoshone River' 31 West Grelen River 51 Black Hills
12 Upper- Cott-.omwod 32 Lincoln 52 Thunder. Basin
13 4eet~eetse 33 Cartnr Lease 5.3 Lance Creek
14 Soutlfosk Shoshone 34 Cheyenne 54 West B1 1l
15 Morthford t Shoshone 3u r shen Hole 55 Omusby
16 Clark's Fork 36 Muskrat 5i6 outh Converse
17 Trappere 37 LrUp le Peak 57 Bates Hole-Hat Six
18 Co~per Mountain 38 IUon Mounain 58 R4tlesnake
19 Poder River 39 Sheep Mountain L9 North Natrona
90 PB kin Buttes 40 Shirley Mountain 9 Not a designated

SOURCE: Rippe nd Rayburn, 1 381 inclnS herd unit

LOCATIONS OF MULE DEER 5 )

HERD UNITS IN WYOMING FIGURE NO. 2.8.2-3
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The Cheyenne mule deer herd unit is located east of Interstate 25 and south of
State Roads 313 and 151 in southern Gcshen County. This unit includes Flights
A, P, southern R, southwestern B, and western E in Wyoming. Data for this
herd unit currently indicate a slightly increasing population. The population
management objective is to maintain the herd size at 2,300 individuals, or
equal to the post-season 1981 population estimate (Bohne and Rothwell 1982).

The Cheyenne unit is dominated by short-grass prairie, and the mulc deer
population is considered low in relation to the size of the herd unit (B3ohne
and Rothwell 1982). Good mule deer habitat occurs in only a small percentage
of the herd unit. Most of the mule deer habitat is located on private lands
(WGFD 1981-d). Damage problems have occurred locally in years of high mule
deer population. Recreational huntiig demands are increasing in this area due
to its close proximity to human population centers. The ability to increase
the mule deer herd is severely limited by lack of habitat, and permits may
have to be limited to preserve hunting quality within this unit (WGFD 1981-d).

Yearlong mule deer habitat occurs in the majority of Flights within the
Cheyenne mule deer herd unit. Extensive areas in the southeast portion of the
Flight area are not classified as mule deer habitat, including the majorit, of
Flight A (Figure 2.6.2-4).

The Goshen Hole mule deer herd unit is located in south-central Platte and
Goshen counties west of Interstate 25. It includes Flights S, most of T,
northwestern B, and northern R. This herd unit shows a slightly incre:ising
oopulation trend, with a population objective of 3,500 animals (Bohne and
Rothwell 1982).

The Goshen Hole herd unit vegetation types are prairie shrub, grasslands, 3nd
croplands. Mule deer utilize riparian areas, mountain mahogany breaks, pon-
derosa savannah, and agricultural lands within this unit (Bohne and Rothwell
1982,. The Flights within the Goshen Hole herd unit are primarily yearlong
mule deer habitat, Although an area of winter-yearlong range occurs iv the
northeast corner of Flight T (Figure 2.6.2-4).

The NebrasKa portion of the Flight area lies totally within the Upper Platte
deer managemrnt unit, and includes Flights C, D, and the eastern portions of
B and E (NGPC 1982). The estimated mule deer population in this unit has in-
creased by 60 percent over the last 6 years to a 1982 estimated population of
4.000 mule deer (NGPC, personal communication, 1983). The population obiec-
tive for this unit (both deer speties) is to increase the herd by 30 to
50 percent (NGPC, personal conmmJication, 1983).

Deer densities in Nebraska vary from high (more than 8 per sq mi) to scarce
less than I per sq mi) (NGPC X972). Combined density data are presented for

mule deer and white-taileu d*zer in Figure 2.6.2-4. High deer densities occur
in wost-central 3anner County in Flight B, and in the Wildcat Hills in
Flight C. Knderate densities (4 to 3 per sq mni) occur in central and eastern
Banner County in portions of Flights B, C, and 0. Low densities occur along
Lodpgepole Cre-k betteen Fligts D and E. Deer densities within Flight E are
considered scar'ce (NGPC 1972).

During aerial and ground reconnaissance surveys, a total of 34 mule deer were
observed within the ACS (excluding F.E. Warreii AFBi. The majority of these
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observations occurred in riparian habitat, shrubland, or windbreaks
(Table 2.6.2412). Flight Q contained the highest number of sightings.

The Southeast Wyoming white-tailed deer herd unit includes the entire Wyoming
portion of the Flight area, including Flights Q, T, S, R, P, A, and the west-
ern portions of B and E (Figure 2.6.2-5). This herd unit has a slightly
increasing population, with a management objective of 1,000 individuals (Bohne
and Rothwell 1982). White-tailed deer generally use agricultural lands and
riparian zones in this herd unit, and appear to be increasing their range and
numbers (Bohne and Rothwell 1982). Yearlong habitat for white-tailed deer
within the Wyoming portion of the Flight area is located along Horse,
Chugwater, and lower Bear creeks, and along the Laramie and North Platte
rivers (Figure 2.6.2-6). All Wyoming Flights contain yearlong white-tailed
deer habitat except A and E.

The Nebraska portion of the Flights lies totally within the U iper Platte deer
management unit and includes Flights C, D, and the eastern portions of B and E
(NGPC 1982). The estimated white-tailed deer population in this unit was
2,000 animals in 1982. This is a 67-percent increase from 1977 (iGPC, per-
sonal communication, 1983). Density estimates for white-tailed deer in the
Upper Platte unit are presented in the mule deer discussion, because both
species are combined in the data base.

During aerial and ground reconnaissance surveys, white-tailed deer were ob-
served within the riparian habitat along Chugwater Creek in Flight Q and
adjacent to an intemittent drainage in Flight D (Table 2.6.2-12).

The only elk herd unit adjacent to the Flight area is the Iron Mountain unit,
which is located west of Interstate 25 in Wyoming, and inctudes the western
two-thirds of Flight Q, and the southwest corner of Fli qht T
(Figure 2.6.2-7), The Iron Mountain elk herd unit's population is considered
stable. The 1981 post-season management objective is 75 elk for this unit
(Bohne and Rothwell 1982). The WGFD has an agreement with the USFS to
maintain a minimum of 50 elk on the Pole Mountain Division of Medicine Bow
National Forest (Bohne and Rothwell 1982). Population data concerning this elk
herd are very limited. It is possible trat 100 to 150 elk may be a more
reasonable management objective for this herd (Bohie and kothwell 1982).

The Flights are not classified as elk habitat. hcwever, winter-yearlong elk
habitat is located approximately 2 miles northwest of Silo Q-9, and approxi-
mately 5 miles southwest of Silo T-8 (rigure 2,6.2-8). No elk were sighted
during the aerial or ground reconnaissance surveys in Wyoming; however, the
WGFD's Wildlife Observation System has recorded three sightings along the
northern border of Flight Q, and one sighting in the northwest corner of
Flight T (WGFD 1983-a). In Nebraska, elk were observed in the Wildcat Hills
State Recreation Area along the northern border of Fliqht C during surveys !n
October and November '983. This population is a captive herd which is managed
by the NGPC for aesthetic purposes (NGPC, personal communication, 1983).

There are no data available 'o indicate the presence of bighorn sheep within
the Flights or the immediate vicinity. The black bear Is not nomally known
to occur in the vicinity of the Flights. However, the WGFD's Wildlife Obser-
vation System reports a sighting in Platte County, west of Chugwater (WGFD
1983-a). This sighting is within the Flight area, approximately 1 to 2 miles
east of Silo 0-2.
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Number Herd jnit Number Herd uni.t Number Herd unit

1 Targh..e 15 Southfork Shoshone 29 Carter Lease
2 Jackson 16 Northfork Shosho.ne 30 Rawhide

3 Fall Creek 17 Clark's Fork 31 Iron Mountain
4 Hoback 18 Upper Nowo'od 32 Laramie Peak
5 Afton 19 Paintrock 23 Snowy Range

6 Piney 20 Fortification 34 Shirley i'•anza in
7 Upper Green River 21 Northeast Bighorn 35 Wiggins Po.
S Pinedale 22 Soutneast Bighorn 36 Warm Sprigs
g 0eer Creek 23 Ulnta-Cadar Mount.ain 37 Lander
10 Horse Creek 24 L•.ttle Mountain 38 Green Mountain
11 Trapper 25 Baqgs 39 Ferri s
12 Basin 26 Steambtat 40 Black Hills
13 Owl Cree't 27 Prospect: 4 Murcoy Mounta~n
14 Upper Greybuli River 28 West Green River 42 Rat&1esnak•

SNot a designated
~ herd unit

SOURCE: Rippe &,'d Rayburn, 1981

LOCATIONS OF ELK
HERD UNITS IN WYOMING FIG3URE NO. 2.6.2-7
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The mountain lion is considered rare in Wyoming (Findholt et al. 1931).
However, the Wildlife Observation System has recorded two sightings within the
Flights, in southwestern Goshen County near the southern border of Flight R,
and in east-central Platte County along the northern border of Flight T (WGFD
1983-a).

2.6.2.1.2.2 F.E. Warren AFB

Pronghorn, mule deer, and white-tailed deer occur on F.E. Warren AFB. The base
is classified as winter-yearlong pronghorn habitat by the WGFD (WGFD
1982-c). The -majority of pronghorn onbase use the grassland habitat in the
northern portion of the base. Approximately 60 pronghorn occupy the northern
portion of the base during winter, with approximately 30 individuals occurring
year-round. Pronghorn also occur in the southwestern portion of the base,
south of the WSA. Pronghorrn habitat on F.E. Warren AFB may be locally
important due to the lack of intense qrazing pressure.

The Crow Creek area of F.E. Warren AFB is classified as winter-yearlong habi-
tat for mule deer. The remaining portions of the base are delineated as
yearlong habitat (WGFD 1980-a). Approximately 20 mule deer use the base year-
round. During the June 1983 biological field surveys, the majority of mule
deer observations were &,ade 4n r'?arian habitat along central and lower
Diamond Creek and the entire length _ Crow Creek.

Yearlong habitat for white-tailed deer is delineated along Crow Creek within
F.E. Warren AFB (WGFD n.d.-c). Approximately seven white-tailed deer occur
along Crow Creek withil -9 base. The maiority of white-tailed deer observa-
tions made during the uii2 gic~l field sv, ýeys were in riparian habitat along
Crow Creek. Several sightinr: iso occurred along lower Diamond Creek.

Deer pellet transects were established in the Crow and Diamond Creek drainages
within F.C. Warre.. AFB in June 1983 to determine relative deer-days use. Data
collected fr(i.i thL transects in late October 1983 indicated mule and white-
tailed deer Iummer use was concentrated along Crow Creek. Areas of highest
use inciuded the downstream portion of the Creek between Gate No. 2 and Third
Street. Transects will also be examined in April 1984 to determine winter
aeer use patterns within the base.

2.6.2.1.2.3 Other Disturbed Areas

Data -oncerning big game habitat characteristics and species composition of
ggregate quarries and dispatch stations are not available because their
,ocations are not presently known. Quarries may be located along drainages or
in ur and ý'reas, and riparian, woodland, shrubland, or grassland habitat types
may occur along these drainages. Yearlong, winter-yearlong, or critical-
winter-yedrlong iaoitats for pronghorn or deer may be affected in the Wyoming
portion of the A'S, or areas of scarce to high pronghorn and/or deer densities
in the Nebraska portion of the ALS. Dispatch stations would most likely be
located in grassland habitats adjacent to urban areas, with relatively low
quality Mig game habitat affected.
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2.6.2.2 Furbearers

2.6.2.2.1 Region of Influence

Twenty-one species classified as furbearers may occur in the ROI. The loca-
tion and numbers of these species primarily depend on habitat availability.
Forested mountain regions and associated drainages located in the western
portion of the ROI provide a variety of habitat types and may support diverse
furbearer populations. The grassland and agricultural areas to the east
generally support fewer species.

The ROI includes portions of western Nebraska and South Dakota. The drainages
of the North Platte River and its tributaries, the Niobrara, Cheyenne, and
White rivers in the northeast area of the Nebraska portion of the ROI, provide
habitat for nuskrat (Ondatra zibethizus) and a small number of beaver (Castor
canadensis) (NGPC 197, Sch1ildman 1981). Riparian hab'cat associated with
these drainages may support populations of raccoon (Procyon lotor) and striped
skunk (eptis mephitis), and smaller populations of mink (Rse•la vison) and
opossum Telph5a virgIniana) (NGPC 1972, Schildman 1981).

Habitat that includes agricultural fields/grasslands and shrub or woodlands is
preferred by red fox (Vulpes vulpes) and long-tailed weasel (Mustela frenata),
and smaller numbers of gray fox (Urocyon cinereoargenteus) and least weasel
(Mustela nivalus) (Chapman and FeTldhmer 1982,NGPC 1972, Schildmran 1981).
3obcat (Felis rufus) and spotted skunk (Spilogale putorius) are also uncommon
residents of titleebraska and South Dakota portions of the ROI in these habi-
tat associations and prefer scarp/woodland areas as den sites (Chapman and
Feldhamer 1982, NGPC 1972, SchIldman 1981). Coyote (Canis latrans), badger
(Taxidea taxus), jackrabbits (Le.us spp.), and swift fox-(Vulpes velox) use
the open grasslands (Chapman anH Feldhanmr 1982, NGPC 1972,S-•lTTdman 1981).
All of these species are common residents of the Nebraska portion of the ROI
with the exception of the swift fox which is a Nebraska state-listed endan-
gered species (NGPC 1977).

The foothills and Rocky Mountains of Colorado within the ROI provide a vdriety
of habitat types that support several furbearer species.

Beaver, muskrat, raccoon, mink, and striped skunk are common residents in
Coloraio and are generally associated with aquatic and riparian habitats found
in the drainages of the South Platte River (CDOW 1979-a, CDOW 1982-b).
Bobcat, red fox, spotted skujnk, and gray fnx are common within the shrub and
woodlands of the western toothills and where .-iparian habitat occurs in the
easte-n grasslands of Colorado. These species ,'re dependent, to varying
degrees, on the food and cover provided by these habitat types (Chapman ad
Feldhamer 1982, CDOW 1979, CDOW 1982-b). In addition, opossum occur in
riparian habitats along the easternmost reaches of the South Platte River.
The coyote, white and Llack-taile• jackrabbits, long-tailed weasel, and badger
are common throughout the various habitats of the Colorado portion of the ROI
(CDOW 1979-a, CDOW 1982-b).The swift fox is common throughout the grasslands
of eastern Colorado. Small populations of mart*n (Martes americana) and
ermine occur in the alpine and coniferouAs/scrub T habitat o the
mountains. Small populations of wolverine (Gulo gulo), and the Canada lynx
(Lynx canadensis) also occir In the coniferous-Trrests of the mountains (CDOW
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The Wyomi'ýg portion of the ROI consists of short-grass prairie and

agriculturc.' lands to the east, and the foothills and Rocky Mountains to the
west. Because of the similar habitat types occurring in the Colorado and
Wyoming portion of the ROI, the furbearer species composition is also basi-
cally the same (Findholt et al. 1981, WGFD 1977). There are fewer swift fox
it, Wyoming. Larger populations of badger and long and short-tailed weasel
occur in Wyoming (Findholt et al. 1981, WGFD 1977).

2.6.2.2.2 Area of Concentrated Study

Drainages within the ACS flow eastward from the Laramie Mountains into the
North Platte River, providing aquatic and riparian furbearer habitat.
Perennial streams are more prevalent in the P, Q, R, S, and T Flights and
therefore may support larger populations of muskrat, beaver, mink, raccoon,
and striped skunk than the A, B, C, D, and E Flights.

The coyote, long-tailed weasel, badger, red fox, and jackrabbit are common
throughout the ACS, and may also occur in riparian areas (Findholt et al.
1981, Jones 1964). Larger numbers of these species may be found where ponder-
osa pine, shrubland, or farm windbreaks occur in combination with grass-
lands. Low densities of swift and gray fox, spotted skunk, bobcat, and oppos-
sum may also occur throughout the ACS (Findholt et al. 19S1, Jones 1964).

During the June and October 1983 reconnaissance, the following species were
ooserved: red fox in Flights P, 5, and 0, raccoon in Flights A and B,
coyotes in Flights Q, R, and S, and badger in Flights P, R, and S.

2.6.2.2.3 F.E. Warren AFB

F.E. Warren AFB has a habitat composition similar to that of the ACS, and
therefore would support similar species of furbearers. Riparian and aquatic
habitats located along Crow and Diamond creeks may support a variety of
furbearer species. Species such as gray fox, spotted skunk, opossum, and
bobcat are not expected to occur onbase due to small or insufficient amounts
of habitat.

Red fox, beaver, muskrat, jackrabbit, and striped skunk were observed during
the October 1983 reconnaissance of F.E. Warren AFB. In addition, raccoon and
badger sign were also recorded In the riparian and grassland areas respec-
tively, during the June and October 1983 reconnaissance on the base.

2.6.2.2.4 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispatch stations.
Quarries may be located along drainages or upland areas. Habitats that may be
impacted include aquatic, riparian, woodlnd. shrubland, an(' grarsland.
Dispatch stations would most likely be located adjacent to urban areas and may
vary in size. Habitats that may be Impacted by the dispatch station areas or
associated activities include grassland and agricultural land.
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2.6.2.3 Nongame Mammals

2.6.2.3.1 Region of Influence

Sixty-seven species of nongame mammal may occur in a variety of vegetation
associations within the ROI. Many of these spfcies are found i:I the diverse
habitat types occurring in the western parts of ROT (Findholt et al. 1981,
CDOW 1978-a). These species may be common or abundant in their preferred
habitats.

2.6.2.3.2 Area of Concentrated Study

Thirty-nine species of nor~game mammals occur within the vegetation associa-
tions of the ACS (Table 2.6.2-13). Several species are known to occur within
and adjacent to the Flights in Goshen and eastern Laramie counties including
the plains pocket gopher (Geoa,,s bursarius), silky pocket mouse (Perognathus
flavus), hispid pocket mouse (Perognathus hispidus), plains harvest mouse
(R odontomys montanus), eastern mole (Scaiopus aquaticus), spotted ground
squ1irrel (ermophilus spilosoma), meadow jumping mouse apus hudsonius), and
plains pocket mouse (Perognathus flavescens) (WGFD 1983-,-NHP 1983). The
WNHP lists all but the plains pocket gopher as a species of special concern.
With respect to their Wyoming distributions, these species generally have
small population densities or are limited to the southeast quarter of the
state (Findholt et al. 1981, Burt and Grossenheider 1976, WGFD 1974).

Porcupine and their sign were observed in Flight P during the October 1983
reconnaissance. Porcupines have also recently been observed in or adjacent to
the Q, R, and T Flights (WGFD 1983-a).

During the June and October 1983 helicopter surveys of the silos and cable
paths, 12 black-tailed prairie dog (Cynoms Ludovicianus) towns were observed
within 1 mile of proposed cable paths, existing silos and/or associated access
roads. Seven towns were located in Flight S, two in Flight T, and one each in
Q, B, and P Flights.

Limited (224 trap nights) small mammal live trapping was conducted in various
habitats within the ACS during the October 1983 reconnaissance. Species cap-
tured include the Ord's kangaroo rat (Dipodomys ordii), northern grasshopper
mouse (Onychonys leucogaster), prairie vole (Mrotus ochrogaster), and deer
mouse (Peromyscus maniculatui), (Table 2.6.2-14).

2.6.2.3.3 F.E. Warren AFB

The nongame mammals within F.E. W?rren AFB include several species expý.cted to
occur throughout the ACS (Table 2.6.2-13).

Small mammal live trapping was conducted in various habitats within
F.E. Warren AFB. Sherman live traps were used for 1,300 trap nights during
the June 1983 reconnaissance. Dua to their better capture rates, Smith live
traps were used for a total of 810 trap nights during the October 1983
effort. Deer mice and prairie voles were the most common species :aptured
within the base (Table 2.6.2-15). The house mouse (Mus musculus) was trapped
primarily in the disturbed riparian habitat of lower Crw Creek. This species
appears to be associated with the past human occupation that has occurred in

2-53



Table 2.6.2-13

NONGAME MAMMALS OCCURRING WITH-N THE
A,•EA OF CONCENTRATED STUDY

Habitat Relative
Scientific Name Common Name 1ypes Abundance

Sorex cinereus Masked shrew i,2,3,4 II

Sorex tý!onticolus Dusky shrew 3,5,6 II

Sorex merriami Merriam's shrew 2,7 1

Cryptotis parva Least shrew 12,4 I

Scalupus aquaticus Eastern mole 2,8 I

Myootis lucifuus Little br-.wn bat 1,9,10 I

MyLtis leibii Small-footed 2,41,7 I
myotis

Lasionycteris noctiv__2us Silver hai,'ed bat 9,10 I

Lasiuru- borealis Oed bat 2,8 I

Eptesicus fusas Big brown být 12,7,9,10 I

Myotis evotis long-eared myotis 9,1,5 II

Myotis keenii Keen's myotis 0XlO I

MyofL s volans I ong-I eggr'• 9,1I(,7,5 II
niyotis

Lasiurus cinereus Hot2y bat 9,10,7,5,1 I

Eutamias minimus Least chipmunk Most III
habitats

Spermopi, ilus ele ans Wyn: ing ground. 7,2,11,8 IIsqu irrel

_5_ermoh lus _,losomna Spotted ground 13,2 1
squirrel

Sp~eT hilus tridacemlineatus Thirteen-lined 7,2,11,8 Ii
ground squirrel

Cynomys ludovicianus Black-tailed 13,2,11 II
prairie dog
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Table 2.6.2-13 Continued, Page 2 of 3
NONGAME MAMMALS OCCURRING WITHJIN THE
AREA OF CONCENTRATED STUDY

Habitat Relative
Scientific Name Common Name Types Abundance

Thomomys talpoides Northern pocket 12,8,9,10 II
gopher

Geomys bursarius Plains pocket 13,2,8
gopher

Perognathus fasciatus Olive-backed 7,2,11 II
pocket mouse

Perognathus flavescens Plains pocket 13,2,14 1
mouse

Perognathus flavus Silky pocket 13,2 1
mouse

Perognathus hispidus Hispid pocket 13,2
mouse

Dipodomys ordii Ord's kangaroo 2,7 II
rat

Reithrodontomys montanus Plains harvest 2
mouse

Reithrodontomys Tegalotus Western harvest 2,7 II
mouse

Peromyscus maniculatus Deer mouse Most III
habitats

Orychomys leucogaster Northern grass- 2,11,7 II
hopper mouse

Neotoma cinerea Bushy tailed 2,11,7 II
wood rat

Microtus pennsylvanicus Meadow vole 9,10,5,16, I11
15,3,4

Microtus ochroaster Prairie vole 2,13

Lagurus curtatus Sagebrush vole 2,11,8,7 II

Rattus norvegicus Norway rat 8

Mus musculus House mouse 8 II

2
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Table 2.6.2-13 Continued, Page 3 of 3
NONGAME MAMMALS OCCURRING WITHIN THE
AREA OF CONCENTRATED STUDY

Habitat Relative
Scientific Name Common Name Types Abundance

Zapus hudsonius Meadow jumping 3,15
mouse

Zapus princeps Western jumping 3 II
mouse

Erethizon dorsatum Porcupine 13,9,10 1i

Notes: I UNCOMMON A species that is common 1. Riparian shrub - shrub
in small areas within its steppe
range or a species that is
found throughout its range 2. Eastern Great Plains
in relatively low densities; area grasslands
usually requires intensive
searching or trapping to 3. Grasslike types (sedge)
locate species or its sign.

4. Marsh - swamp wetlands
II COMMON A species that inhabits

much of t'e preferred 5. Sagebrush grassland
habitat within its range; (foothill)
species or its sign usually
encountered while using 6. Cottonwood riparian
techniques which could be
expected to reveal the 7. Prairie shrub - shrub
presence of the species. steppe

III ABUNDANT A species that inhabits 8. Cropland/agricultural land
much of the preferred
habitat within its range; 9. Conifer trees
species or its sign always
encountered while using 10. Deciduous trees
techniques which could be
expected to reveal the 11. Great Basin - Foothills
presence of the species. grasslands

12. Grasslands

13. Sagebrush - grassland
(prairie)

14. Sand dune - sand blowouts

15. Wet - moist meadow
grasslands

16. Riparian - willow, haw-
thorn, birch, alder,
shrubby cinquefoil

Source: WGFD 1974, 1977,1983-a; Findholt et al. 1981; Burt and
Grossenheider 1976; NGPC 1972.
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Table 2.6.2-1U

NUMBERS AND RELATIVE ABUNDANCE, BY VEGETATION TYPE,
OF SMALL MAMMALS LIVE TRAPPED ON F.E. WARREN AFB DURING JUNE 1923

Riparian Grasslands DisturDed
_Trap Nights - 660 TrakNigh_,s - 49 Trap Night- 144

Relative Rela't ve Relative
0of .ýbundance of Abund&,ice j uf Abuilance

Captures Captures C___raptures

Deer Mouse 31 603 22 13 72

Prairie Vole 20 38 5 56 5 28

,ouse Mouse 1 2 - - - -

Thirten-l ined
Ground! Squirrel - - 22 -

TOTALS: L2 l01 9 100 if,

NU t I14RS AND R[LATIVE ABUNDANCE, BY VEGETATION ,YPE,

OF SMALL MaK,•MMALS LIVE T"APPED ("N F.E. IL'r-N AF3- .. U.. .. ,C 0 5 1R

Riparian Gras~lands Disturbed
rra Nights - 345 4j 4ignts - 496 Trap. Ni tlts !'4

Relative Relative .ive
Of Abundinct e of Abundance L i' Anu ndif•.1

Caotures " C r'ý p Itu __ S " Ca, t res _,

Deer Mouse .i 46 48

Prairie Vole 2.2I 48 4 5; 48 16 94

House Mouse 3 6

Masked Shrew - - - - 6

TOTALS: 46 i1o 94 101) i"

Note: 1 Disturbed habitat was der'inated %ith weedj , s;s2ies e C%
sweet clover).
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this area of the base. In addition to the thirteen-lined ground squirrel
(Sp~rmopnilus tridecemlineatus) trapped in grassland habitat, a masked shrew

sorex ciner-eus) was captured in meadow habitat along middle Diamond Creeik.

The capture rate for all species was higher during the October trapping
effort, particularly in the grassland habitat type (Table 2.6.2-15'. Several

potential reasons for the increase in trapping success include: increase in
population of small mammals due to the reproduction effort of adults and their
offspring, high natality rates, survivability of small mammal populations
during the late summer, and the higher capture success rate attributed to
Smith live traps. In addition, the silver-haired bat (Lasionycce-is
n Jctlvagans), sagebrush vole (La urus curtatus), plains harvest mouse, and
4erriam's shre& kSorex merriam-' have also been sighited (WNHP 1983). NC

r-ecent sightings of the meadow jumping mouse have been recorded but historica'

data indicate this species has occurred on the base (WNHP 1983, WGFD 1983-a).

2.6.2.3.4 Other Disturbed Areas

Other di:,turbed areas include aggregate quarries and dispatch stations.
Quarries may be located along drainages or upland areas, Habitats tKi.t may be
affected include aquatic, riparian, ,eadow, shrubland, and grassland. Dispatch
stations may be located adjacent to urban areas and will vary in size. Habi-
tats that may be impacted include grassland and agricultural lanc.

In_4 Upland Gane

2.6.2.4.1 Region of Influence

Twenty-one species of upland game birds and marrtals may oe Ž.xpected to accur
within the RO0. Several of the upland game species, including t.he w'i-e-
tailed ptarmigan (Laopus leuciruus, gray partridge (Perdix p.Prdix- , chkarC, . a ve r est r i t e

,Alectoris chukr), anT sanihFT crane (Grus canadenslsi
:istriDutions - -ause of habltat pequirents. It'e- species such as -tP

!-vourninq dove (Zenaida macr,:jra) and cotto-tail -a~bit (SlIvila4 us svp.I .:e
W &ey dV*stributed.

Joland game populations are limited in t'e Nebraska and South Dakiota pirtion.
of the ROI due to habitat availability. The grassland vegetation does ý t
provide the necessary cover or forage required by many upland ga*e species.

Thp riparian habitat associated with the drainaqes of the North Platte iy!er

and) other woodland areas suppcrt populatiors of cottontail rabbit. fo,(•)u(-
rel .Sciurj s n~wer) iourninq dove, and a ;,al! nur>er of bobvwit.t (C,71us

- , 19". Dey 196,•1. Sage gro.se (Centrocercus u ow asT- 7T
qccur ',n sa.ebb-sh h§ýitatS north of the Niobrara RTITeTeNC T3.

During recent state big gamc field surveys in the N-ebrqska amd South •jkota
portions of the ROt, 6,000 turkeys (Mel s a&llopavon\ were estimated for
"tne Pine Ridge area. km addi':ional Z40Tto 1 turkey, were estimated to occur
in the Cheyenne Etcarpmnt/Wild Cat Hills area in Sanmer and ,Morri' I counties
(,GPC, personal comu'nication, 1983; SDGFPD 1983). Ring-nrip cked p-easans
(Phasianus colchicus) o-tcur throughout the *$ebraska/SSout h Dakota P,1 and

prefer a cOWiMRat~on of cropland and brushy;•"ooded habitat. Pheasants are
abundant in Box Butte County where this habitat co-b*ration is ext--Oive (NGPC
1972, Oey 198P. To the east of this area in the Nebraska Sand&ills portion
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ft thle R&OI, tnferTe ýre s,-ajr-> o 1iIow rjnurooers gr re a t er prai -me ch i ck e
KLj 100". S:1arp-ta. i ' 1ed qrouse ( Pedi oece~es onasiýane 111us, and 3-,

int-odce p6777,:- of scaled quail ý c a1 lsi3TT~Tam5,aTa )GC, r i, iey
191Ti d~on, "le ndcontinent, populat on of~dT ,rnsuepr

'ions of trip Platte River east of thie '011 for- the~r Sprir;j st.ji nq area.
Small1 nujmb,_r- of sancdhill cranes may use area-s within" tný Neb)r-aýK portion of
thce Rj',~I 19811-a, NGP'C n.d.).

Throu~ioulk t-e C.olvr-aid portion of the ROT, largje p._,.Iati~ons of i.~snt an
io u r i n q -4o ir.-i exoect'eO to occur- in dsso'cidti on with ipr nan,' :r-or'and

~r;r5s ~r ý a)i tats (CDOIA 1982-nI9)-, Chase et al. 1,62-Vý, . Tiw c s mai
Siiammi-ra> :_oinnn thr-oughout thýe Colorado ROT are t~hl foJX squirrel, whichr

Occur- in r-iparian habita',t, an-d the desert cottontail ISliau adhni
vqhi cn -refer-s scrboy gr-assland habitý, (COOW 198Z-b). Snal poo;113tons n
chukir and t-,r'ey occ-ur 'in thre foothill and mnountain areis of the C'rn
ROT. Chukars !occur in- mountain -wadow./parkland and birren areas; turkeys
pre~fer ponder-us.- pine ian piin'on/Juniper !hdbitats 'Chdsa! eta., O

1'-b~ Five c'N-mr soeiDes upl and gjan e xpe Ctea t~ o o:ur tie'~& 1 r.
r- in o f tne 4ý are restrcited t c rc"n.a n e m n ts b - r r sq,-rI

t''s r)i p '; l1ue 9r -, se ie n,,!r ~s csu ru s, r ei 17 s e~
~~~~~~~ oSA S. ":.I'2 adNtriT 5  "l ,31

ipou5a t ei't? OC't U

r'v1~sl' e~' dre r p r-3 r- P a IIt ;%0 ~r tx'S s e -

e IQPC te-1 to occ.u r- t he iý f n f R-' 0i O1. h i vt Te r t#
Sciecies e'¶s t in very srinal a'W ' 1s t~ 1932- )6, n , ý
>la. nur~be rs s san 0h.if KrM'e i,!N. . t e t h~ iuyh a nd0 S ?t1".n s t -")v

~ t~wSwater asscci ate~i T o. r~~ ~ ai! t) e -aei ýaee ' #I~~t

rt i1 o r r ~~., -lafi n:i a r . i * San t r an- hr a ~

i I ,1 ~r, .4r a. a dlfeene ad~ ina m ri~:. , iu i-,! -

s.%ecies Oe wesenct aonta' easiteraoto ntailt ocu prima l-ir)i~
ri.ara j-ry i 1u~te .3 roht pcu hete~-~-a aoc

ý0n Ia~tt inteSu astern I estrne~c yountie ofprWyoming n th. 0n
01 tif1sust if IF ~o19,32, Oitli h ~t ~keaf et a!. 1.2' 19 1tSalo'taean
r !,s ar~e e~ "a~t n t a, wnidespead n icebn *hn Recýn yersin h sC

'aAtern aoto o' ay'n nWF 9i, on t etp -al . Ioi. e Zu Ii. ati1

I~,iIOO tr~vWyre u ing qi %orthion rn~se of the 01 ýe L-irav e aane

platte an S tishn outhes (Bothneas er corne ofW981m'. te n

'rI i i ,yo a io w f~ mte ttp00kI a e a,122 .CbC -

aidtre avs, aeicesdntiebyi -ci er ntesui



2.6.2.4.2 Area of 1:orct--od Study

na: ta 1 tvne s i n the 4i> a re ca racte r"Ized b) a rno)s a i cofqis- at r rm Ind
a~iQrici It Jra 1 vege~atý;un i -,t-rs pers ed thy many smia 1 a reas of sh, ut't , -'e Pd%
woodl and, and riparian vegetatli-;n. The -irai nages. -f the Larami e Ran-:sr
ring in thIe westerrmost Flignts Pravict a va!"Ietv of these ha cfns 'or
,iil1dI 1fe use. Turkey dItnb Ie iiyoriiny portions of th)e onr
al1ly follow the riparian hahitats assoc ~ted with the Laramije River t~u
tari e s in Flight T and Rear Creek witin Flights ` a rd ý, (Bunrine et ?I-1

I91. Tire W ild Cat Hill1s t iirk ey pu-pi 1at ion in Neb ra s a , Secti on 2.6.2.4.1)
-occwrs adjaice~nt to the nortnern ti los wi t-in Fl i (Pt V Ve ry smal Iruinumbe r-s o'
s-i(;P grouse and chujkar may extend eastward t.) the s ageru s h haht)i tLa t o f t ,
n ortnwe st e rf F Ii gh ts ( WGF D 19 81-e , Oak 1ea f Pt al1 . 19392, '-ohne et al.19)

T1hree other species of u 'pland panie, sharp-tailed grouse, gray parthidqe, an.,-
ýobwhite ire also found 4n. small numbers within the ACS (Bahne et alt . 11S,31
WGFO 1983-a, Oakleaf et' a!. 19.112).

Sn~irp-tal led grouse .utj!4-e prairie shrub steppe andj bobwhi1te myuse the
4ý Ian/gri cultural habi tat 3ssoc! -, i ons thait occur thco'uchout the ACS.
Sha p-tailed grouse were observed in Flight, P during the- October 1,483 rtecun-
naisr~nce. IGriY Dartridqe mav occur on the shrub adri agricu~ltural lands that

- -ýý"-t j.rfý I ir;rI-ed S. Ring-necked pheasants and gdve
3 r o n r e en s t hr ou g,"ou t the A>S ind prefer the wi -Ihre,ýs ci7 -

a2 nu I ir.sý c a t e d wi h the f arn" and r nce (G FD 14 A 3 -a k, dnnc et r ii
981'.~ Svrl iptngs of pheasants were ifade in F1 ights S an'd Auri-in4 tho

Jlun9ý ino' :Jtober '983 field reconnaissance of the ACS. S ma 1  -a rw77a;n-4

i-cluojink; the fox squirrel, ý*uttall 's cottontail, and the desert and eastern
cattorita2. raobitt are :amvn with~n theP _A0 (Fiidholt et il . I') 7 s WF 1)
19 11e, qoh ne et .31. 1,4,1). Sandr'.it- i 11 nes may occetsi ýnal IY 1-i rate, tnrýý.igh

ACS n.j. .

me rlpxanl n hab1 itat al~i Cro -Q 1nd IMer Di a-wond cree'ks sup-,pu a 'rs
if -iourning dove and cotto-ntail rabbit. Fox squirr-els are expe$ýPtd to o(,cuf
i*,, wome,! areas along iiiamond and Crow creeks and tne adiacent urban aroi-s
north of Crow Creek. Small nurers of ring.no~ckeý1 pheasaot ma. occu; within
the base volere suitable cover and foragtexst Iradtovr o u~
;fIot~white jn~i 9~r~~ ~ rose occur within the Oor'_ýrais jorairioe

ahtton tie nartmeri half oft~ t'ase )la'et -31.

.'~.2.. itner Dis'turbed Areas

7t "C d s~be1 reasinclu-je aq~jniogate Quarnies n sac 5Ž .
r~ i.~ Ps e itocat ed .31 3 -. 1 dra -!~es ar uian a irf-,1s ýiatlt #tJ.t ýrb

liv Ite.inc T~s'e ri pa rian, woodl and, s!!bijti vl-,1 'and ý's .d. ipt~s
ton s %a hs? lcate-i adjcent Ile urban areas ipno ýý s':. ~a,-.t tS
,h'at Va "'e i' ipact e'a~ bCaulSe oft týe 'vS~a tch sratlon s 4n1cluoe :ass"an d An 1

'r ,cu j ral it



2 .6? Wc t e rf ow~

2.6?.3 2.6.2.3.1 Region of Influence

AFoproximnately 27 species of waterfowl are knowr to occur in. th,,- ROi which is
within the Central Flyway (Table 2.55.2-16). Watarfowl concentrate at water
sources such as rivers, marshes, streams, iaký?s, and pot-holes b"cause they
require open water for foraging and nesting (Chase et al . 1982, OaKleaf eL' al.
1982), General areas olJ waterfowl concentration within the RLUI include the
North and South Platte ri vers, Niobrara River, ailulife refuges, major reser-
voirs, and the Sandhiils 3rea -in leý,r-aska (NGPC 1972, CDOO n.,d.). Waterfowl
may occur within the ROI year-round where open water occurs. Wes`Cern 'Nebraska
is one of ýhe traditional wintering areas of approxlmately 170,fl00 Cinada
geese (Branta canadensis) that use the short-grass prair ne region
( US F WS 198W-_a).

The main migration routes of the white-fronted goose (Anser albifrons), snow
goose MCien' caerulescers' id Ross' goose (Cheri rcssii) are outside the R01;
however -O'-casionally _t. -species are observed within the area (tiZI. q~

1982-b, ).Although the whistling swan (§ygnus columbianus colunibianus),
and trumpeLier swan (cynnus buccinator) are classitied as waterfowl . they are
not considered caae suiecies (WGFD 1977). Swan migration routes occur outside
the P~OT, but individuals are sometimes observed within the region during
migration periods (USFWS 1980~-a, 1982-d).

Although waterfowl hunting is an impor~tant recreational activity in the R01,
only a few ,pecips are commonly harvestpd by hunters. The mallard (Anas
p1 atyrýýLhos) i s the most sought after and frequently harvested species, and
~accounts .Fo~approxi mate ly 30 percent of the annual waterfowl hai'vest within
the 11O0 (NGPC 1.972, 1980; C00W n.d.; WGFID n.d.-a). Other ducks commonly
harvested include the gý'dwall (Anas stre'era), pintail (Anas acuta), Anerican
wigeon (Anas americana) , gre-ig teaF(Arias creacca) -Tid bT-wi nged teal
(Anas disc~ors77_N1ý-.T980, CDOO n.d., WFGD riJ77a)

Waterfowl populations fluctuate from year to year depending upon the produc-
tion -,--h spring (WGFD 1972, n.d.-a). Reproduction in a seasunal environment
is dependent upon a combination of resources and climate (Ricklefs 1979). The
number of ducks, a~id geese harvested per hunter in the ROI varies from 4.7 to
7.4 and 1.4 to 3.0, -espectively (Strickland 19/9, 1980, 1981, 1982-b; CDOW
L1979-c, 1980, 1981-a, 1,22-,; NGPC 119/2, 1980). Dlue to the recovery of
waterfowl populations from tLe drought of the 1960s and an increase in the

umbIT~er of hunters, recent annual water,'owl harvests are above the 1966 to 1975
,iverdge ýCarriey et al. 1973). Current hunting prassure on waterfowl is less
than what the r'esource can support, particulariy in the Wyoming portion of the
Rol (NGPC 1980, CDOO 1982-t, WGF9 1972, n.d.-a).

2.6.2.5.2 Area of Concentrated Study

2.6.2.5.2.1 Flights

Generally, the Flights pvv,)ide limited habitat that is of' substantial benefit
to waterfowl. Two major waterfowl habitat areas under state control within
the Flights are Springer Wildlife Management Unit and Table i' untain (Belirose
19hO). Both areas are located within Flight S in Wyomintl and have a combined



Tabl -.6.2- If

>J<~JLSPECIES OCCURRING WITHIN THE

--I':N OF INFLUENCE

1 seasonal R elativ e3
Sc nt ifc Name vommon. Name Haia~ StatUS2  bndne

rinsc-' -bifrons Greater white- Aq MU
frinted goo-se

____ ;i ý.. 2rulescens Snow goose Aq, Ag U

T hen rossii Ross goose Aq, Ag M U

Branta canadensis Canada gorse Aq. Ag R Ab

.Aix sponsa W;ood duck R, Aq R Ui

Anas crecca Green-winged Aq R Ab
teal1

Anas platyrhynchns Mallard Aq, Ag R Ab

Arias acuta Northern pirtail Ag R Ab

Anas discors Blue-winged teal Ag S C

An as cyanoptera_ Cinnamon teal Aq S C

Anas clypeata Northern shoveler Aq, Ag R C,

Anas strepe ra Gadwall Ag R Ab

Anas americana American wigeon Ag R Ab

tya yalisineria Canvasback Aq R U

ALthy a americana Redhead Ag R C

A,/ h collIari s Ring-necked duck Ag S C

Aythya, ia r ilIa Greater scaup Aq M U

Ay~th A affinis Lesser scaup Ag R U

Clanyula hyemiali~s Oldsquaw L, S t M U

Bucep ala- claniuayla Common goldeneye L , $; W C

Bucjghala islan-dIca Barrow's golden- [ , W U

eye



Tablý 2.6.2-I1 Continued, Page 2 of 2
WATERFOWL SPECiES OCCURRING WITHIN THE
REGION OF INFLUENCE

1 Seasonal Relati1veScientific Name Common Name 'Habitat1 Status2 Abundance

Bucephala albeola Buffleh~ead Aq W U

Lophodytes Hooded merganser Aq W U
cucul Ilatus

Mergus merganser Common merganser Aq, R R C

Mergus serrator Red-breasted Aq M U
merganser

Oxyura jamaicensis Ruddy duck Aq R C

Fulica americana American coot Aq R Ab

Notes: 1 Ag - Agriculturdl areas
Aq - Aquatic
L - Lakes or rese,'voirs

- Riparian
- Streams and rivers

2 M - Migrant
R - Resident
S - Summer inhabitant (June - August)
W - Winter inhabitant (especially January)

3 Ab - Abundant
I - Common
U - Uncommon

Source: NGIC 1972, WGFD 1977, USFWS 1981-b, Oakleaf et al. 1982, Chase
A.t al. 1982, AOU 1983, Robbins et al. 1983.
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total of approximately 3,300 acres (Bellrose 1980). Waterfowl may also use
other creeks, rivers, and lakes within the Flight area to some extent.

The major waterfowl production area in the Wyoming portion of the Flights is
located within Fiight S and between Flights S and B. The state maintains
goose nesting structures on several lakes within Flight S (WGFD 1982-f). The
major waterfowl harvest area within the Wyoming portion of the Flight area
also includes this concentration of lakes and reservoirs in Flight S (WGFD
1982-g).

Waterfowl harvest areas within the Nebraska portion of the Flights include
Lodgepole Creek between Flights D and E and Pumpkin Creek in Flight C (NGPC
1972). However, the harvests within Banner and Kimball counties are rela-
tively lov when all Nebraska c(ounties are considered (NGPC 1980).

2.6.2.5.2.2 F.E. Warren AFB

Waterfowl habitat within F.E. Warren AFB consists of Crow and Diamond creeks,
Lake Pearson, and scattered sinks and potholes. These areas provide limited
breeding habitat for small numbers o.f waterfowl.

Six species of waterfowl were observed on Crow and Diamond creeks, Lake
Pearson, and one of the potholes during the June and October 1983 reconnais-
sance of F.E. Warren AFB incluli4 ng mallard, blue-winged teal, gadwall,
American wigeon, redhead (Aythya americana), and American coot (Fulica
americana). Additional species mayb15e expected to use the habitat on-TT-e
basle. se of F.E. Warren AFB by waterfmol may peak during the spring and fall
migration periods.

2.6.2.5.2.3 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispatch stations. Since
specific locations of these areas are unknown, discussion regarding waterfowl
utilization of these areas is not possible. The discussion regarding water-
fowl occurrence and utilization of these areas is limited to assessing the
presence of potential suitable habitat. Quarries may be located along drain-
ages or upland areas. Habitats that may be involved include aquatic, ripar-
ian, meadows, and grasslands. These habitats could provide feeding, resting,
and nesting areas for waterfowl. Dispatch stations may be located adjacent to
urban areas arhd may vary in size. Habitats that are likely to be involved
include grassland and agricultural areas.

2.6.2.b Raptors

2.6.2.6.1 Region of Influence

Twenty-eight species of raptors Are known to occur within the ROI
(Table 2.6.2-17). However, the diversity of raptors within the area varies
with habitat and season.

Species such as the osprey (Pandion haliaetus), bald eagle (Haliaeetus
leucoceehalus), sharp-shinned hawk (Accipter striatus), Coope'FTs aw•-R
(Accipiter cooperii), northern goshawk (Accipiter gentilis), Northern pygmy"
owl(Glaucidium g ), and northern saw-whet owl (We.olius acadicus) are

2-65



Table 2.6.2-17

RAPTOR SPECIES OCCURRING WITHIN] THE REGION
OF INFLUENCE

Seasonal Relative 3
Scientific Name Common Name HabitatI Status Ahundance

Pandion haliaetus Osprey Aq, CfD S U

Haliaeetus Bald eagle Aq,R, Cf R U
1 eucocephal us

Circus cyaneus Northern harrier GL, Ms, S S C
(marsh i-iawk)

Aciter striatus Sharp-shinned hawk D, Cf R d

fcipiter cooperii Cooper's hawk Cf, As, Cr, Sc R

Accipiter gentili Northern goshawk As, Cf R U

Buteo platypterus Broad-winged hawk GL, Ag M U

Buteo swainsoni Swainson's hawk Most S C
habitats

Buteo jamaicensis Red-tailed hawk All habitaLs R C

Buteo regalis Ferruginous -awk DS, R, GL, R C
BA

Buteo lagOpUS Rough-legged hawk CL, Ag, DS W C

Auila chrysaetos Golden eagle All habitats R C

Falco sparverius American kestrel All habitats R Ab

Faiko columbarius Merlin Most habitats R U

Falco peregrinus Peregrine falcon All habitats R U
with cliffs
nearby

Falco rusticolus Gyrfalcon GL, Ag, US W U

Falco mexicanus Prairie falcon All habitats R C
with cliffs
nearby

Tyto alba Barn Owl GL, Ag, DS, U R U

Otu- asio Eastern D, R, Ag, U R U
Scraech-owl

Otus kennicottii Western R, A, U RC
Screech-owl
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Table 2.6,2-17 Continued, Page 2 of 2
RAPTOR SECIES OCCURRING WiTINl THE
REGION OF INFLUENCE

Seasonal Relzitive
Scientific Name Common Name Habitat' Status Abundance

Bubo virginianus -'eat horned owl Most esp. R C
R

Nycte' c•candiaca Snowy owl GL, Ag, Ms W U

_l7aucidiuim onoma Northern pygmy-owl Cf, As, R R U

Athene cunicularia Burrowing owl GL S U

Asio otus Long-eared owl Cf, P, R R U

Ario fiammeus Short-eared owl GL, Ag, S R U

Aegolius funereus Boreal owl CF, As R U

Aegolius acddicus Northern saw-whet C, Cf, R R U

Notes: 1 Ag - Agricultural areas
Aq - Aquatic
As - Aspen
Cf - Coniferous forest
Cr - Croplands
Ba - Barren 6ý'eas
D - Deciduous habitat
DS Desert shrub
GL - Grassland
Ms - Marshes
R - Riparian
S - Shrub/brush
Sa - Sagebrush, rabbitbrush
Sc - Scrub oak, mountain mahogany
U - Urban

2 M Migrant
R Resident
S Sunmer inhabitant (June - August)
W - Winter inhabitant (especially January)

3 Ab - Abundant
C - Common
U - Uncommon

Source: NGPC 1972, Chase et al. 1982, Oakleaf et al. 1982,

AOU 1983, Robbins et al. 1983.
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associated with coniferous forest habitats within the ROI. The peregrine
falcon (Falco eregrinus) and prairie falcon (Falce mexicanus) may use several
habitats prov ie somie_ cliffs are nearby (Oakleafe 1T19). The remainirng
19 species are more commonly associated with grassland and agricultural habi-
tats (Table 2.6.2-17, Williams and Matteson 1973, Chase et al. 1982, Oakleaf
et al. 1982). Eleveri of the 28 species are known to migrate south during the
winter. O-cher species such as the rough-legged hawk (Buteo Imopus),
gyrfalcon (Falco rusticolus), and snowy owl (Nyctea scandiaca) are arctic
breeders who-sew-nint ranges include the ROI ( Robbins et al. 1983,
Williams and Matteson 1973). In addition, the broad-winged hawk (Buteo
platvpterus) maw occur as an uncommon spring and fall visitor (Chase eFta-.
i982, Oakleaf et al. 1982). Twenty of the 28 species are considered residents
within the ROI (Table 2.6.2-17).

Most of the rapto- populations are stable or increasing (WGFD, personal com-
munication, 1983). However, the Swainson's hawk (Buteo swainsoni) and ferrU-
ginous hawk (Buteo regalis) are currently declining 1;-i_ numbers (WGFD 1977).
The peregrine fa-cor, an endangered species, is increasing slightly (WGFD,
personal communication, 1983). The American kestrel (Falco sparverius) is the
most common raptor in the ROI (Robbins et al. 19837,---l-Tiams and Matteson
i973, Chase et al. 1983).

A limited number of raptors within the ROI are captured for the purpose of
falconry and the number of requests for permits has been increasing (WGFD
iý.d.-a). The prairie falcon, red-tailed hawk (Buteo jamaicensis), and goshawk
ar-e the most popular raptors used for falconry (WGFD n.d.-a).

2.6.2,6.2 Area of Concentrated Study

2.6.2.6.2.1 Flmi h.•s"

Raptor !pe-ies expected to occur within the Flights in the ACS are typically
associated with grassland, agricultural, and riparian habitats. The golden
oaqle (Aqjila chrysaetos), prairie falcon, Swainson's hawk, ferruginous hawk,
red-taiTI1 3wn, nortem harrier (Circus cyaneus), and American kestrel are
the primary raptors using the Flights--durTng the breeding season. The general
distribution of raptors and nests observed within the Flights during a recon-
naissance (June 27 through July 7, 1983) of access roads and silos is shown in
Table 2.6.2-18. The golden eagle and prairie falcon were associated with
Flights containing bluffs and cliff faces while hawks were observed in all
habitats.

Species composition of raptors within the Flight area durinq winter and migra-
tion periods differs from that during the breeding season. Wintering bald
eagles have been documented within the Flights, particularly within Flight S
(WGFD, personal communication, 1983, WGFD 1983-a). The rough-legged hawk also
occurs as a winter resident.

Uncommon species of raptors that have been recently observed within the
Flights include the sharp-shinned hawk, Cooper's hawk, gyrfalcon, merlin
(Falco columbarias), ýnd osprey (WGFD 1983-a). Most of these observations are
wJt'Fr F i gt S.
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Table 2.6.2-18

RAPTOR OBSERVATIONS AND NESTS WITHIN FLIGHTS

Other Other
Flight Eagle Sightings Eagle Nests Raptor Sightings Raptor Nests

A 0 0 2 1

B 4 3 9 13

C 0 5 2 6

D 0 0 3 1
E 0 3 3 3

P 2 1 19 1

Q 0 1 14 1

R 2 2 2

S 0 0 2 1

T 1 1 6 0

TOTAL: 9 18 62 29

Sources: WGFD, personal communication, 1983.
NGPC, personal communication, 1983.
Field reconnaissance (June 27 through July 7, 1983).
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2.6.2.6.2.2 F.E. Warren AFB

F.E. Warren AFB is expected to support only a small population of raptors due
to limited habitat availability and human activity present on the base. The
areas of F.E. Warren AFB that may support raptors include the grasslands in
the northern one-half and the southern edge of the base, and the riparian
habitat along Crow and Diamond creeks. Raptor species expected to occur on
F.E, Warren AFB are those generally associdted with grassland and riparian
habitats (Table 2.6.2-18). However, species commonly associated with other
habitats may be occasionally observed on F.E. Warren AFB during migration.

During a reconnaissance of F.E. Warren AFB in June 1983 three species of
raptors were observed including the Swuinson's hawk, great horned owl, and
burrowing owl (Athene cunicularia), A pair of Swainson's hawks had estab-
lished a nest in a cottonwood tree along Crow Creek near Gate No. 2. The
adults were observed foraging over Crow Creek and the grasslands to the
south. A great horned owl was observed roosting in a cottonwood along Crow
Creek west of the picnic grounds. Although a nest was not detected, it is
assumed this species was nesting in the general vicinity of the base. A
burrowing owl was observed in the northern grassland area at the mouth of a
burrow. This observation indicates a potential nesting site. In addition, a
red-tailed hawk was observed foraging over Crow Creek and the grasslands to
the south in October.

2.6.2.6.2.3 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispatch stations. Since
locations of these areas are not known, discussion regarding raptor use of
these areas is not possible. Because raptors utilize large areas of varied
habitats for foraging, the occurrence of some species is probable in these
disturbed areas. Quarries may be located along drainages or upland areas.
Habitats that ma- be potentially involved include riparian, meadow, shrubland,
and grasslands. Dispatch station areas may vary in size. Habitats that are
likely to be involved include grassl3nd and agricultural land.

2.6.2./ Other Birds

2.6.2.7.1 Region of Influence

Approximately 200 nongame bird species are expected to occur within the ROI
(NGPC 1972, Chase et al. 1982, Oakleaf et al. 1982). Nongame birds, as a
group, are associated with all habitat types within the ROI. Some species,
such as the turkey vulture (Cathartes aura), are associated with several
habitats, while others, such as-the American bittern (Botaurus lentiginosus),
are restricted to a narrow range of habitats (WGFD 1977, Chase et al. 1982).

The avian cor sition of the ROI varies with the season. Approximately half
of the nongame birds are considered breeding migrants and occur only during
the summer (Robbins et al. 1983, WGFO 1977, Chase et al. 1982, Oakleaf -t al.
1982). The majority of the remain.ng species are considered yearlonq r-si-
dents of the ROI or only pass through during the spring and fall migrations
(WGFD 1977, Chase et al. 1982, Oakleaf et al. 1982). Approximately half of
the nongame avian species occurring within the ROI are considered co~mmon or
abundant, and the rest are described as uncommon (Chase et al. 1982, Oakleaf
et al. 1982).
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2.6.2.7.2 Area of Concentrated Study

2.6.2.7.2.1 Flights

The composition of other bird species within the Flight area is expected to be
similar to that of the ROI with the exception that birds associated speci-
fically with aspen and coniferous forests woula be absent. Species such as
the western meadowlark (Sturnella neglecta), lark bunting (Calamospiza
melanocors), and horned lark (Eremophila arpestris) are the common species in
grassland and agricultural habitats. Riparian ha itats have a greater species
diversity than grasslands (Cody 1974). Species expected to he common in
riparian areas include redwinged blackbird (A elaius phoeniceus), American
goldfinch (Carduelis tristis), common grackle (uiscu u~s-qiscu-), and song
sparrow (M piza melod-Ta-.

2.6.2.7.2.2 F.E. Warren AFB

A variety of other bird species occur on F.E. Warren AFB. Avian habitat
present on F.E. Warren AFB includes grassland, riparian, and urban areas. The
grassland and riparian habitats were surveyed for other bird species during
June and October 1983 reconnaissance of F.E. Warren AFB.

Avian diversity within grasslands was generally low. Birds occurring within
this habitat type include the horned lark, western meadowlark, lark bunting,
and grasshopper sparrow (Ammodramus savannarum).

Species diversity was highest within the riparian habitat. Thirty species of
nongame birds were observed in riparian habitat during the June 1983 recon-
naissance. The five most common species included redwinged blackbird,
American gold-finch, common grackle, yellow-headed blackbird, and yellow
warbler (Dendroica petechia). The American tree sparrow (Spizella arborea)
was the only additiona -species observcod in riparian habitat during (October
1983 surveys of F.E. Warren AFB.

Avian species associated with urban habitat were observed on an opportunistic
basis and include the house sparrow (Passer domesticus), house finch
(Carpodacus mexicanus), starling (Sturnus vu ris), and rock dove (Columba
livid).

2.6.2.7.2.3 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispatch station areas.
Quarries may be located along drainages or upland areas. Habitats that may be
potentially involved include aouatic, riparian, meadow, shrubland, and grass-
land. Dispatch stations may be located adjacent to urban areas and may vary
in size. Habitats that are likely to be involved include grassland and agri-
cultural land. Specific locations of these areas are not known; therefore,
determination of other bird presence and use of these ireas is not possible.
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2.6.2.8 Reptiles and Amphibians

2.6.2.8.1 Recion of Influence

Reptiles and amphibians are generally restricted to lower elevations within
the ROI. The region's semiarid climate and general uniformity of habitats
have contributed to a lower diversity of these species than in many other
regions of the country. Approximately 12 species of amphibians and 28 species
of reptiles may occur within the ROI. Most are rommon or fairly common
(Baxter and Stone 1980, Hammerson 1982, CDOW 1981-b, Hudson 1,972)
(Table 2.6.2-19). The amphibians include one species of salamander, five
species of toads, and six species of frogs. Reptiles potentially occurring in
the ROI include 5 species of turtles, 8 species of lizards, and 15 species of
snakes.

The Wyoming (Baxter's) toad (Bufo hemiophrys baxteri) has recently been sub-
mitted for possible listing as an endangered species by the USFWS (IR3).
This toad is related to the Canadian or Manitoba toad (Bufo h emiophrys) of
Canada and the northern United States (Baxter and Stone T ). The Wyoming
toad is considered a relict population remaining after the retreat of the
glaciers, and has only been found in the Laramie Basin of Albany County,
Wyoming, approximately 45 miles west of the ACS fUSFWS 1983). Habitats
historically occupied include floodplains, ponds, ind small seepage lakes
(Baxter and 3tromberg 1980).

Populations of the Wyoming toad have drastically duclined since 1976 (USFWS
1983). Surveys conducted during 1980 in the Laramie 3asin located only 1 pop-
uletion of tuads, consisting of approximately 25 Jidividuals IUSFWS 1983).
During 1982 surveys of the ACS, no Wyoming toads were observed (UISFWS 1983).
Surveys conducted during the summer of 1983 indicate this species is still
reproducing within its range (Sayre 1983).

The wood frog (Rana syjvatica) is classified as threatened by the CDOW, and
rare by the WGrl'CDOW 1983, WGFD 19M7l. Thi species' distrihution is
restricted in Colorado to the mountains surro'inding North Park and the upper
portions of the Colorado River drainage near Grand Lake (CDOW 1981-b). Within
tne Wyoming portion of the ROI the wood frog is found in the Medicine Bow
Mountains of southwest Albany and southeast Carbon counties (Baxter and Stone
1980). ThiL frog is found in the moiit.ne zone at relatively high elevations,
and is seldom found far from water (Baxter and Stone 1980). Habitats utilized
include beaver ponds, marshes, streams, and lakes (Baxter and Stone 19,8"0, C0 O'
1981-b).

The western smooth green snake (Opheodrys vernalis blaachardi and 'he pale
milk snake (La ropeltis trianguium multistrata) are cthi classified as rare
by the WGFD (T1771. The western smiooth qreen snake occurs in the Laramie Peak
area of Albanv, Niobrara, and Converse counties, and in Carbon County (Raxter
and Stone 1980). The pale milk snake is distributed through northeast Wyomi,•g
south to northern Laramie Count)y in the ROI, preferring scarp woodlands in the
plain and foothill ,ones (Baxte," and Stone 1980).
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potentially occurring on the base include one species of turtle, three species
of lizards, and four species of snakes (Baxter and Stone 1980).

Riparian and moist meadow vegetation along Crow and Diamond creeks and Lake
Pearson provide habitat for amphibians and semiaquatic species of reptiles.
Grasslands and disturbed arc-as in the northern and southwestern portions of
the base provide habitat for the more terrestrial reptile species. During the
June 1983 field reconnaissance, garter snakes (T phis spp.) were observed
along both Crow and Diamond creeks. The bchorus frog (Pseudacris
triseriata maculata) was heard calling along upper Crow Creek.

2.6.2.8.2.3 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispatch stations.
Specific locations of these areas are not known. Therefore, species composi-
tion and use of these areas is not discussed. Also, because of the wide range
of habitats that could be utilized by this group, the habitrts discussed below
could potentially be utilized by a variety of amphibian and reptile species.
Quarries may be located along drainages or upland areas. Reptile and amphibian
tiabitats that may be potentially affected include aquatic and riparian habi-
tats, meadows, shrublands, and grasslands. Dispatch stations may be located
adjacent to urban areas and may vary in size. Habitats that are likely to be
involved include grassland and agricultural land.

2.6.3 Fisheries Resources

2.6.3.1 Pysical Conditions

2.6.3.1.1 Region of Influence

The RO0 includes a major portion of the Platte River drainag2 basin in
Wyoming, Colorado, Nebraska, and South Dakota, in addition to a portion of the
Colorado River drainage basin. It encompasses a variety of geographical
features from the Rocky Mountains in the west to the grasslands in the east.
Water feAtures in the ROI are numerous and diverse, including high alpine
lakes and streams in the Rocky Mountain region, major river systems such as
the Platte and Colorado, and lowland streams, lakes, and reservoirs.

The physicochemical conditions of the aquatic resources in the ROI vary ac-
cording to geographical diversity and differential water uses. In general,
the physicochemical variability increases downstream, varying with substrates
and localized conditions.

High alpine- waters originate from snowmelt in the mountains and are generally
cold, slightly acidic, and highly oxygenated. Levels of total dissolved
solids are low. Downstream, the aquatic resources in the ROI cover a wide
variety of substrates and pick up a range of dissolved organic and inorganic
substances. The result is higher temperatures, total dissolved solids levels,
and concentritions of alkalinity, nutrients, metals, and trace elements.
These characteristics tend to increase downstream due to the effects of evap-
cration, irrigation, and agricultural runoff.
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2.6.3.1.2 Area of Concentrated Study

2.6.3.1.2.1 Flights

Aquatic resourcea within the Flights are contained within the Platte River
drainage basin. These drainages originate in the Laramie Mountains and flow
in an easterly direction to the plains (Figure 2.6.3-1). Consequently peren-
nial and intermittent streams are found within the Flights. Spring floods
caused by melting snows and heavy spring rains are relatively common to
streams within the ACS (Larson 1961).

In the western portion of the ACS, aquatic resources associateu with
Flights P, Q, R, S, and T are more prevalent. Relatively few streams are
found in Flights A, B, C, D, and E. A helicopter overflight during Auguis
1983 and a field survey ir, November 1983 indicated that as these drair~ges
flow eastward, the streambeds become narrower and shallower, and vegetation
cover is less. Evidenze of grazirng effects and agricultural uses on aquaLic
reourcps within the ACS dvre apparent. water quality data it Pach of the
nine stations were taken with a Horiba U-210 water quality analyzer, and a
Marsh Mc~irney 201 flow meter (Table 2.6.3-1).

2.6.3.1.2.2 F.E. Warren AFB

Aquatic resources within F.E. Warren AFB include Crcw and Diamcnd crneks in
addition to the Lake Pearson system (Figure 2.6.3-2). Crcw CrecK: traverses
the souther'n portion of F.E. Warren AF6 and flows in a southeasterly
direction. Diamond Creek flows into Crow Creek north o- the Frontier Road and
the Commissary Road intersection. Water qjality measurements taken during the
June, August, and November 1983 field surveys are listed in Tables 2.6.3-2 and
2.6.3-3.

2.6.3.1.2,3 Other Disturbed Areas

Aquatic resources may occur in areas of the proposed aggregate quarry sites.
The physical characteristics of these streams will be determined when the
aggregate quarry sites are selected. No aquatic resources are anticipated to
be in the proposed dispatch stations.

2.6.3.2 Biological Conditions

2.6.3.2.1 Region of Influence

2.6.3.2.1.1 General

Because of the variety of physicochemical conditions present in the ROI, the
streams, lakes, and reservoirs are able to support diverse coldwater and
warmwater communities of plankton, invertebrates, and fishes. Generally, the
types of aquatic organisms found in a particular area are indicative of the
altitude, water quality, flow, substrate type, and interspecific competition
present. Approximately 67 species of fish occur in the ROI (Table 2.6.3-4).
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Table 2.6.3-2

JUNE AND AUGUST, 1983 WATER QUALITY DATA
FROM CROW AND DIAMOND CREEKS 1

Conductivity Salinity Velocity

Station2  Date T(Cl_ .•_hos/cm x 10) (ppt) (IfS

Diamond Creek

D-1 5/18 17.9 50 - 0.1 0.1

0-2 6/13 - - - -

D-3 6/20 26.5 82 7.6 0.1 0.0

D-4 6/20 24.0 97 8.18 0.3 0.0

D-5 6/20 - - 3.07 - -

D-3 6/24 25.0 50 8.47 0.0 1.5

Crow Creek

C-I 6/23 ih,0 28 7.40 0,2 0.3

C-2 6/21 31.0 29 7.64 0M0 0.0

C-3 6/21 - - - -

C-3a 8/5 17.0 40 - 0.1 0.9

C-4 6/23 i8.9 89 7.88 0.5 -

C-5 6/23 21.2 31 7.70 0.0 0.6

C-6 6/20 .- - -.

C-7 6/24 19.0 27 7.17 0.0 1.2

C-8 6/19 23.0 39 7.82 0.1 2.2

C-9 6/19 22.0 38 8.24 0.0 2.2

C-10 6/19 24.0 38 8.33 0.0 2.3

C-ll 6/21 27.0 40 8.68 0.0 2.6

C-12 6/22 23.1 8.47 0.1 1.9

C-13 6/22 24.0 28 8.36 0.0 0.7

Note: 1 All sample stations are within F.E. Warren AFB boundaries.

2 See Figure 2.6.3-2 for sampling station locations.
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Table 2.6.3-4

FISH SPECIES POTENTIALLY OCCURRING IN THE REGION OF INFLUENCE

Scientific Name Common Name Distribution

WY CO NE SD

ORDER SALMONIFORMES
FAMILY SALMONIDAE
(Trout, Salmon)

Oncorhynchus nerka Kokanee x x

Prosopium williamsoni Mountain white fish x

Salmo clarki Cutthroat trout x x

Salmo clarki pleuriticus Colorado River cutthroat
trout x

Salmo clarki stomias Greenback cutthroat
trout x

Salmo gairdneri Rainbow trout x x x x

Salmo trutta Brown trout x x x x

Salvelinus fontinalis Brook trout x x x

Salvelinus malma Dolly varden x

Salvelinus namaycush Lake trout x x

T~hmallus orcticus Grayling x

FAMILY ESOCIDAE (Pike)

Esox lucius Northern pike x

ORDER CYPRINIFORMES
FAMILY CYPRINIDAE (Minnows)

Campostoma anomalum Stoneroller x x x

Carassius auratus Goldfish x x

Catostomus catostomus Longnose sucker x

(28
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Table 2.6.3-4 Continued, Page 2 of 4
FISH SPECIES POTENTIALLY OCCURRING TIN THE IN THE REGION OF INFLUENCE

Scientific Name Common Name Distribution

W4Y CO NE SO

Couesius plurnbeus Lake chub x x

Ctanopharyýngodon idella Grass carp x

Cyprinus carpic Carp x x

Gila robusta Roundtail chub x

Hybognathus hankinsoni Brassy minnow x x x

!1ybogna-thus p 'lacitus 
Plains minnow 

x x

Hybopsis gelida Sturgeon chub x

Hybopsis gracilis Flathead chub x x x x

Nocomis biguttatus Hornyhead chub X X X

Notemigonus crysoleucas Golden shiner x x x

Notropis cornutus Common shiner x x x

Notroyis dorsalis Bigmouth shiner x x X

Notropis lutrensis Red shiner x x x

Notrqqis stramineus
missouriensis Sand shiner x x x x

Phenacoblus mirabills Suckertnouth minnow x x x

Phoxinus eos Nor-thern redbelly dace x x

Phoxinus neogaeus Finescale dacp x x

Pimephales promeias Fathead minnow x x x x

Rhi~nichthys cataractae Longnose dace x x x x

Rhinichthys osculus Speckled dace x x

Rlchardsonlus balteatus Bonneville redside
txyEr~oph shiner x
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Table 2.6.3-4 Continued, Paqe 3 of 4

FISH SPECIES POTENTIALLY OCCURRING !N THE REGION OF INFLUENCE

Scientific Name Commnui Name Distrihution

WY CO NE SD-

Semotilus atromaculatus Creek chub x x x

Semotilus margarita Pearl dace x

Semoti'ius marcarita

nachtriebi Northern pearl dace x x

FAMILY CATOSTOMIOAE (Suckers)

Car~oijdes garpio River cdrpsucker x x

Carpoides cyprinus Oa.J i1')-i c k x x

Catostomus catostomus Longnose bucker x x x

Citostomus, cormiersoni White sucker x x x "'

Catostomus discobolus Bluehead sucker x x

Catostomuws latipinnis Flannelmouth sucker x X x

Catostormis platyrhynchus Mountain sucker x x x x

Moxostoma !nacroleoidotum Northern redhorse Xx

FAMILY ICTALURIOAE (Catfish)

Ictalurus Weas Black Dullhead x x x x

Ictelui-us punctatus Channel catfish x x x x

Noturus flavus Stonecat xx x

ORDER CYPRINODONTIFORMES
FAMILY CYR~iNOOONTIDAE (Killifish)

Fundulus kansae Plains killifish x x x x

Fundulus sciadicus Plains topminnow x x

ORDER PERCIFORMES
FAMILY CENTRARCHIDAE (Sunfish)

Apbloplites rupests Rock bass x
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Table 2.6.3-4 Continued . Page 4 of 4

FISSH SPECIES POTENTIALLY OCCURRING IN THE REGION OF INFLUENCE

Sc ienti f i Namre Common NamE? Distribution

WY- CO NE SDj

Lepomis yanel ius Green sunfish x x X

Lepornis gibbosus Pumpkinseed X xx

Lepomis macrochirus BlUegi iM

Micrpteus dolomiEUi Smailmouth bass

Micoptrus salmoiodes Largemouth bass x x x x

ýIorrw'xis annularis White crappie X x

Poir~oxis ni ro,:nacul atus Black crappie x

!7AMILY PERCTIDAE (PerUý',,)

A-,rc h o p-lit e s terruptus Sacramento perch,

LflCostomal exile Iowa d~irter X

Etheostoma nrtipm Johnny darter Xx

E-theostonia spec tabile
VU TChell Lin Orangethroat dar-ter

Perca flavescens Yellow perch A

Stizostedion vitreurn

vitreuni Walleye x x x

::AMILY COTI2OAE (Sculpin

Cottus bairdi Mottled sculpin X X

Source: Baxter and Simon 197r'; Evertiart and Seaman 19,71. Lee et a!.
1980; Balley and Allur, '1962; SDGFPD. personal conmuni~aticýn,
1983.
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2.6.3.2.i.2 Alpine Reqions

Alpine lakes and streams are generally small, co~d, ano ofte(i co", i.w
level of nutrien,,.z. Consequently, a 'ow soecies Iiversi y oe ,-, ,
organisms is often apparent in , icse alpine comuin ities. o- ,-
plants are usu-ally absent, and plankton and benthic :,aroriverte),os jrp
represented by sparse populations (Pennak 1977)

Trout ýre the main soecies of game fish occurring in n.i.h alp"' 'te r.*s ,n
lakes. However, these fish populations are not always capaole of 3s'.-i"A;
themselves due to limited food sources and low te-mperatures, 3--e )t"
stocked to riaintain the fisnery.

2.6.3.2.1.3 Major River Dra L

The variety of available habitat within the major river e.,systems of tne •
supports a diverse group of colJwater and warmwater orgeniisms. Sub~rxeIren
vegetatior is common, and planktonic and benthic communities are well est•-
lished .ithin these waters. Fishes including the trout, Tinnow, sjeker, ,n,'
perch fminlies occur within these major river systems.

2.6.3.2.1.4 Plains Region

"T"e likes, r.servoirs, ind streams occurring .i' lawpr el tios ,- ,-

,to hiq evaporation rates and terveratures. A'turi ,:t,,i waarl W -A•,
"ishes occur within these waters, warmwate, species can r o ,
te,-Peratures and flow fluctuations. Fish spezies coqmmonly ccr• " '
portion of the ROT include members of the troit, mirln,vw, ser, . ,.
perch families.

2.6.J.2.2 Area of Concentratei S,,!dy

Availaile lata for aqý.atic resources within the ACS indi¶at' tý'e •,aorr,-
the strearzs are smil anu sna2:.-7 with a minimum M.- t of cover. "
conditions contribute to relatively tow f, .)uctivilty within the pr,,e-,
area.

The 19_a3 WGFD cn~uter1Zed Lake and Stream Survey Repoti and 1in;
System (WGF, i ,J-b, 2r•vides biological data for sore :i)' the streap.s • •
ACS (Table 3-5) An overflight of the streams in tne study area wa's
conductec in Augus. 1983 to -determine fI w stat js a ri habitat qua!ity
Several pert.mnia, streams which ray be affected by access roads *n.v. -aD~e oath
construction activities occur within the ACS (Table 2.6.3-6\. Several -f
these stre,6ms were sampled to determine the existing aquatic resources lurtiq
a !4nve rber I '?PI eld survey. AA#4Iti 'iNI •l'""evK will 'e ezý,ri."icteI in

F5bruay and April 1984.

Electro-shocking with ! Coffelt RP-4 shocker was used to col lect fishs.
Beichi c macroinvertebrates were sawlI ,d by means of tiy'd kick samples.
Fourtee. species of fish were identified during the field survey
(Table 2.6.3-7). Preliminary data indicate Hors• Crppk support% the most
valuable sport fishery of the streams sampled, particularly in the western
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Table 2.6.3-6

STREAM CROSSING LOCATIONS AT
PROPOSED ROAD CORRIDORS AND CABLE PATHS

Road Corridors County Township Range Section

Bear Creek Goshen TI9N,R61W,S5
Bear Creek Goshen T19N,R62W,S2
Chugwater Creek Platte T22NR66W,S18,19
Horse Creek Laramie T18N,R64W,S28
Horse Creek Laramie T17N,R66W,S3
Horse Creek Goshen T19N,R61W,S2,11
Little Bear Creek Laramie T18N,R66W,S4,9
Lodgepole Creek Laramie T14N,R6OW,S9,10
Lodgepole Creek Laramie T15N,R62W,S31,32
Lonetree Creek Laramie T21/22N,R62W,S3,34
Spring Creek Laramie T14N,R6OW,S9,10
Spring Creek Laramie T15N,R62W,S19,20
Unnamed Stream Laramie T15N,R6OW,S3,4

Cable Paths

Bushnell Creek PB1 Laramie T18N,R6OW,S31
Bushnell RB1 Larmie T18N,R61W,S11,14
Fourmile Draw RB1 Goshen T19N,R62W,S29
Horse Creek RB1 Laramie T18N,R61W,Sll
Little Horse Creek PB1 Laramie T18N,R62W,S19

* Robb Draw SB2 Goshen T21N,R58W,S28
Horse Creek PD1 Laramie T18,R62,61
Little Horse Creek PD1 Laramie T18,R62

Stations were dry during November, 1983 field survey.

0
2-92



4-)

Lo L C.4 t0 r4 r-4 1. 9-4 M-4 M -) M 9-4j C~ \j L

I.-

L ) a U L. 0- = 3 0) 0 .z S.. a

o UA 0 vi o' C1 +j u 00 +j 0 0 4 0

4-J 0a 4 n - ( C 'U- W +J Cn C W 4 0) C 4

a'U '0 41 ) (1) 9- C 0 0 Q) . - aC 0 - 0

A 3g fL U '4- ;A u 3:- X) fu 3t.0 3- .0 X 0

Q ..

'.o i:in i

4.' C 0j #a
0n. kn ut %A 4A % 1 0of 0

0. m o kn C " i 0 0

t- A in'.E 'a
'l 00f0 i j4 J

1ý ~ ~ -Li o 4-J.u

C- %A %Ar

413 oA 4 zjc 3
'00.

cc to-j:V C).'V ~j t '

In co

.UL

2-93



.4C14

U0

-~ 0

x- cu a) ( U J 0

cu s- W o u 1 S- 0
E, a)- w~ C -o W~ W

U ro U W 4~ ~ U ' 4.) mO .- :3

0 ~ m a) cu rC a) .~- 3 . O

41 01 4- A

0 CA I ~ %A 0
u 0

%A 'U r

Lj: u C

%A i V %

km-
%A,'

t cc

VII )

2-94



reaches where brown and brook trout were collected. Horse Creek was sampled

in three locations:

o Road link 190 (Station H-i);

o Representative sample near Silo P-2 (Stations H-2, H-3, and H-4);
and

o Cable path RB1 (Stations H-5 and H-6).

Adult brook and brown trout (Salvelinus fortinalis and Salmo trutta, respec-
tively) ;ere captured at Stations H-i through H-4. 1¶' water at these
stations was cold, fast flowing, and varied in depth (Table 2.6.3-1). The
substratE is primarily gravel. Grazing along the banks is 2vident.
Vegetation cover at the Horse Creek stations is dominated by willows. Data
indicate that these stations have suitable truut habitat. Stations H-5 and
H-6 have been influenced by heavy grazing pressure. Vegetation cover is
reduced and the banks have been altered at several locations by livestock
grazing. Although the water at these stations was also 'old, fast, and
contaiaed a variety ot pools, no salmonid species were ccllpcted. Survey ddta
suggest thdt there is no trout habitdt at this site.

Segments of Bear, Bushnell, and Lodgepole creeks that wert sampied supported
only nongame warmwater fisheries (Table 2.6.2-7). Bushnell Creek (Station
Bu-1) was sampled at cable path Alternative RBI. Bushnell Creek was sampled
approximately 500 feet from the confluence with Horse Creek. The sample
location is a springfed pool. Several norgame fish species were collected by
dip-netting (Table 2.6.3-7). Bear Creek (Station Be-i) was sampled at road
link 234 and Lodgepole Creek (Station L-i) was sampled at road link 144.
These streams were shallow and contained a number of war.nwater nonganie species
(Table 2.6.3-7). Grazing was not apparent at the Bear Creek station, and the
riparian cover consisted of willows and .rittonwoods. The substrate is mainly
silt and sand. Grazing was evident at Lodgepole Creek. The vegetative cover
-as dcinated by short grasses ind the bank had been somewha t altered by
livestock gra'ing. The substrate at this station is a silt and gravel
mixture.

2.6.3.2.2.2 F.E. Warren AF8

Field surveys were conducted from June 15 through June 24, anri on August 6,
and Noverbef 8, 1983 to determine the existing aquatic resources of Crow and
Diamond creeks within F.E. Warren AFB. A total of ii fish species (Table
2.6.3-8) were identified during the field program. These species indicate a
predominantly warmwater tuiagh fishery. The only game species observed was the
green sunfish (Lepomis c ;inellus). However, local anglers reported catching
h.rook and rainbow trout idjacent to the Plant Road bridge. Trout occurring
within the F E. Warren AFB sections of Crow Creek may have been washed down
from suitpbie habitat farther upstream, especially during high flow periods.
Physical and biological conditions in Crow and Diamond creeks may not provide
satisfactory habitat for these species on a year-round basis.
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2.6.3.2.2.3 Other Disturbed Areas

Aquatic resources may occur in areas of the proposed aggregate quarry sites.
The biological characteristics of these streams may only be determined when
the aggregate quarry sites are selected. No aquatic resources are anticipated
to occur in the areas of proposed dispatch stations.

2.6.3.3 Fisheries Resources

2.6.3.3.1 Region of Influence

A variety of habitats within the ROI provides 3 number of cold and warmwater
angling opportunities. Several rivers, streams, lakes, and reservoirs in the
RO are considered valuable fisheries (Table 2.6.3-9). Game fish occurring in
the RO include rainbow trout (Salmo gairdneri) walleye (Stizostedian vitreuln
vitreum), small and largemouthb M dolomieui and Micropteras
salmoides), and yellow perch (Perca flavescen-s.

2.6.3.3.1.1 South Dakota

Information on the fisheries in the South Dakota portion of the ROI is rxt
currently available.

2.6.3.3.1.2 Colorado

The Colorzd,) portion of the RO is located in the Platte and Colorado river
drainage basins, and encompasses most or all of the following counties:
Adams. 9oulder, Denver, Gilpin, Grand, Jackson, Larimer, Logan, Morgan, and
Weld; as well as small portions of Clear Creek, Phillips, Routt, Sedgewick,
and Washington counties. The 1980 estimated fishing pressure for these Coun-
ties was 3.085,630 fisherman-days, and represents 31 percent of the state
total. Fishing pressure is highest in the Fort Collins!Greeley and
Denver/Roulder areas (Kroeckel 1980). Agency data indicate warmwater fisheries
on the eastern slope are currently being overfished (CDOW, personal com-ni-
cation, 1983).

2.6.3.3.1.3 Nebraska

Fishery resource• in the hchraska portion of the ROI are ltmitea because of
the semiarid conditions associated with the Panhandle region. Oliver
4eservoir, fed oy Lodrepole Creek, is one of the main fisheries in the area.
and has recently been renovated (NGPC, personal communlcation, 1913). The
reservoir supports a self-propagating population of warwater species.
4owever, populations of coldwater species occurring in the reservoir currently
require a stocking program to meIntain a viable fishery.

The North Platte River in Nebraska is subjected to large water drawdowns
during the summir wnths oecause of Irrlgation requi'ements. Low water condi-
tions 11ait the fishery; however, the North Platte still supports a viable
catfish population. Rainbo trout occasionally migrate up the North Platte
from Lake KcCoraughy into small tributaries, providing limited angling oppor-
tunities within these drainages. Lake Kinatare in the North Platte River
drainage has a well-established warmwater fishery that receives a substantial
amount of fishing pressure from the Scottsbluff area. Fishery resources in
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Table 2.6.3- 9

MAJOR FISHERIES WITHIN

THE REGION OF INFLUENCE

Resident Game r
State Water SpeciesT

Wyoming Alcova Reservoir T C
Crystal Reservoir T,P
Diamond Lake T

Last Alien Lake T
Encam.-nent River T

Iendo Reservoir T,W,P C ,W
Granite Reservoir T,P C,W
Gray Rocks Reservoi- T,W,CA,C,B,P C,1
Lake Hattie T,P C,W
Laramie River I C
Little Snake River C
Medicine Bow River T
North Platte River
Pathfinder Reservoir T,W
Seminoe Reservoir T
Twin Buttes Lake

Colorado 3iý Thompson River I
Cache L "oudre T C
Horsetooth Reser'.oir T,B.P,W,SA,SJ., C,4

Red Feather Lakes T C
South Platte River 11

N-ebr-aska Box Butte Reservoir , ,, .
Lake Minatare •. "..C,
Niobrara Piver T
North Platte River 1,CA,Wb
Oliver Reservoir TI,BC,CA C,W

South Dakota White River CA.SU

Notes:

trout 2 coldwater - C
sal-on - SA warrwater - W

•a~s - B
walleye - W
aerch - P
crappie - C
sunfish - SU
catfish - CA

Sources: Baxter and Simon 1970'. WGFZ. 1983b; JSFWS 1978-a,b,c ,c ;
Bailey and Allurn 1962.
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2.6.3.3.2.2 FE. Warren AFB

During the field survey of Crow and Diamond creeks, no trout species were
observed. However, several reports from local anglers indiccte rainbow and
brook trout are f.c-asionally caught near the bridge by Gate No. 2. The
Pea-son lakes are stocked annually with brown and rainbow trout. Catfish and
weed carp were stocked in the lakes in 1982 (McConnell and Cormiý, 1982).
Fishing is available on approximately 18.4 acres in the Pearson Lake system,
and along 2.5 miles of Crow Creek on F.E. Warren AFB.

?.6. 3 . 3 .2. 3  Other Disturbed Areas

Aquatic resources may occur in areas of the prcpostd aggregate quarry sites.
The characteristics of the fisheries resources of these streams will be deter-
mioed when the aggregate quarry sites are selected. No aquatic resources are
anticipated to be in the proposed dispatch areas.

2.6.4 dUnique and Sensitive Habitats

2.6.4.1 Vegetation

2.6.4.1.1 Region of Influence

Unique or sensitive habitats present-within the ROI include riparian areas and
habitat supporting proposed or listed endangered or threatened plants.
Several limestone quarries east of Laramie, Wyoming provide ;.nique habitat for
Laramie false sagebrush (Sphaeromeria simplex) (WNHP, personal communication,
1983; WNHP 1983), a Federal Catepory One species. The riparian areas along
the Crow and Diamond creek drainages are considered sensitive habitat because
of the occurrence of the Colorado butterfly plant, a Federal Category One
species. Wind-formed blowouts in the Nebraska Sandhills provide unique habi-
tat for Hayden's oenstemon (Penstemon ha~denii), a Federal Category Two spe-
cies (Weedon and Norton 1982T. Ravwsandstone exposures and nearby areas of
the Coalmont formation adjacent to the Michigan and North Platte rivers in
Colorado provide unique habitat for the Fedeial endangered Northpark phacelia
(Phacelia formosula).

2.6.4.1.2 Area of Concentrated Study

Riparian vegetation and associated wetland habitat are present along the major
drainages in the ACS including Chugwater, Lodgepole, Horse, Bear, and Little
jear creeks, Plant species with more mesic habitat requirements dominate the
riparian areas. Box elder (Acer hegundo), cottonwood (Populus spp peachleaf
willow (Salix amygdaloides ,and green ash (Fraxinus pennsylvanica var.
lanceolata) e'common in areas along the major streams with large oxbows.
WiTlT6w7fiix spp.) thickets occur frequently where the stream velocity is
high. In areas where the stream velocity is low, emergent aquatic vegetation
is present including cattail (Typha latifolia), rush (Scirpus spp.), horsetail

quisetum laevigatum), baltic ru•h (Juncus arcticus ssp. ater), and sedge
(Carex spp.T. Plant species characteristic of riparian areas are delineated
on TaFl 6.1-1. Riparian vegetation along the Lodgepole Creek drainage in
the vicinity of Pine Bluffs is considered sensitive habitat because of the
potential occurrence of the Colorado butterfly plant. It is not known whether
or not this population is extant since it is represented by an 1889 historical )
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collection. Although several plants considered rare in either Wyoming or
Nebraska are known to occur within the ACS, the habitat for these species is
not considered unique or sensitive.

2.6.4.1.2.1 Roads Within Flights

Riparian areas (as discussed for the ACS above) and associated wetland
habitats were identified along road- corridors within Flights B, C, P, Q, R, S,
and T during field studies. An estimate of the acreage of riparian vegetation
along road corridors within the Flights is presented in Table 2.6.1-2.

2.6.4.1.2.2 Silos

No uniQue or sensitive habitats were identified adjacent to silos or LCFs
during field reconnaissance.

2.6.4.1.2.3 Roads Outside of Flights

Riparian areas and associated wetland habitat (as discussed for the ACS above)
were noted along portions of the interconnecting roadways. Approximately
360 acres of riparian vegetation is present along roadways outside of the
Flights.

2.6.4.1.2.4 Cable Paths

Riparian areas and associated wetland habitats are present along RB1, PB1,
P01, PA3, S81, and PA5.

2.6.4.1.2.5 F.E. Warren AFB

Moist meadow habitat in riparian areas along the Crow and Diamond creek drain-
ages is considered unique or sensitive habitat because of the occurrence of
the Colorado butterfly plant, a Federal Category One species, The distribu-
tion and habitat of this species is discussed in more 'detail in
Section 2.6.5.1.

2.6.4.1.2.6 Other Disturbed Areas

Riparian and meadow vegetation may be present at proposed dispatch stations.
Aggregate sources for silo modification have not yet been determined; however,
30 tons of fill will be needed at each silo site. Habitat for the Laramie
false sagebrush, a Federal Category One species, occurs near limestone
quarries east of Laramie. Since these quarries are distant from the ACS, it
is not expected that they will represent an aggregate source.

2.6.4.2 Wildlife

2.6.4.2.1 Region of Influence

No direct impacts are anticipated to occur to unique and sensitive wildlife
habitat in the ROI as a result of the project; therefore, this section is not
applicable.

2
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2.6.4.2.2 Area of Concentrated Study

2.6.4.2.2.1 Flights

The eastern terminus of a pronghorn migration route is in the northern portion
of Flight Q. Pronghorr migrate into winter-yearlong habitat in Flight Q from
summer range to the west along the Laramie Range and in the Laramie Basin
(WGF9 1982-c). Critical-winter-yearlong habitat for mule deer occurs along
Horse and Chugwater creeks west of Interstate 25 in Flight Q (WGFD 1980-a).
The Q-6 silo and a small portion of its access road, along with the Q-10 silo
and its entire access road, lie within these critical areas. Mountain
mahogany/skunkbush, silver sagebrush, and riparian vegetation types dominate
the critical habitat. No lambing, fawning, or calving grounds for any big
game species are presently known to occur within the Flights (WGFD n.d.-b,
1978, 1979-a, 1979-b, 1980-a, 1980-b, 1981-a, 1981-b, 1981-c, 1981-d, 1982-c,
1982-d).

2.6.4.2.2.2 F.E. Warren AFB

There are r,: known unique or sensitive habitats for wildlife on F.E. Warren
AFB.

2.6.4.2.2.3 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispatch stations.
Unique and sensitive wildlife habitats that may be potentially involved in
these areas include riparian, meadow, shrubland, and grassland habitat
types. The unique or sensitive wildlite areas most likely to be disturbed
include critical-winter-yearlonq habitat or migration routes for pronghorn or
mule deer at quarry sites. However, the locations of these quarry sites is
unknown at the present time. No unique or sensitive wildlife habitat is
expected to be disturbed by the dispatch stations since they will be located
adjacent to urban areas.

2.6.4.3 Fisheries Resources

2.6.4.3.1 Region of Influence

There are no unique o: sensitive aquatic habitats known to occur in the ROI.

2.6.4.3.2 Area of Concentrated Study

2.6.4.3.2.1 Flights

There are no unique or sensitive aquatic habitats known to occur in the Flight
areas.

2.6.4.3.2.2 F.E. Warren AFB

There are no unique or sensitive aquotic habitats known to occur (n
F.E. Warren AFB.
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2.6.4.3.2.3 Other Disturbed Areas

Therp are no unique or sensitive aquatic habitats known to Occur in other
areas potentially disturbed by the project.

2.6.5 Threatened and Endangered Species

A variety of rare and endangered plant, wildlife, and fish species occur
wittiin the RUI, whicn is further delineated in the following section3. Twenty-
two federal candidate or listed plant and animal species occur within the ROI
(Table 2.6.5-1, Figure 2.6.5-1). State species of special concern are also
included in Table 2.6.5-1; the legal status of these species vary.

2.6.5.1 Vegetation

2.6.5.1.1 Region of Influence

Within the ROI, one plant taxa is a federal-listed endangered species, two are
listed under Category One and seven are listed under Category Two
(Table 2.6.5-1) (USFWS, personal communication, 1983; USFWS 1980-b). One of
the ten listed taxa is known to occur in the ACS on F.E. Warren AFB, and three
are peripheral to the ACS. The Northpark phacelia (Phacelia fomosula) found
in Jackson County, Colorado, is an eidangered specles that is curently
somewhat affected by off-road vehicle activity (CNHP, personal communication,
1983). The present distribution of the Laramie false sagetrush (Sphaeromeria
simplex), a Category One species, is restricted to limestone quarries near
Lairamie, Wyoming (WNHP, personal communication, 1983; WNHP 1983). Hayden's
penstemon (Penstemon haydenti), a Category Two species of concern, is a
successional endemic species that is confined to wind-formed blowouts in the
Nebraska Sandhills (WNHP, personal conmmunication, 1983; Weedon and No-ton
1982). Known populations of Hayden's penstemon are small and subject to
vegetative encroachment and/or herbivore pressure (Weedon 1982). Sandy soils
are present in the eastern portion of the ACS and could represent marginal
habitat for Hayden's penstemon, although it has not been documented in this
area.

The Colorado butterfly plant (Gaura neomexicana ssp. coloradensis), a Federal
Category One species, occurs wTt'iTn the bounaries 6o F.E. Warren AFB. This
biennial or short-lived perennial grows in moist meadows, usually at the tran-
sition between wet stream bottoms and dry upland (WNHP, personal communica-
tion, 1983; WNHP 1983). Extant populations of the species have been observed
in Laramie County (WNHP, personal communication, 1983) adjacent to F.E. Warren
AFB. This species has also been observed in Weld County, Colorado as late as
1982. however, the population could not be located during a field survey in
1983 (CNHP, personal communication, 1983). The Colorado butterfly plant
population occurs within F.E. Warren AFB In the moist meadow/riparian habitat
along rrow and Diamond creeks and an unnamed drainage south of Diamond Creek
(Figure 2,6.1-2). Several other state-listed rare plant species also occur
wi.hin tht ROI in Nebraska (Table 2.6.5-2), Wyoming (Table 2.6.5-3), and South
Dakota (TAble 2.6.5-4). Colorado rare plant species, however, were included
in Table 2.6.5-1, since they may be considered threatened or endangered as
more Information is developed.
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Table 2.6.5-2

NEBRASKA RARE PLANTS OCCURRING WITHIN THE REGION OF INFLUENCE

Scientific Name Common Name county

Curallorhiza striata Hooded coral root Sioux

Cupripedium calceolus Dawes

Lesqueeella ovalifolia Bladderpod Kimball
ssp. oval idfo-rTia

Liparis loeselii Fen orchid Cherry

Loeflin ia sguarrosd Loeflingia Dawes

Lomatium nuttalli Nuttall lortatium Scotts Bluff

Op_1oglossurw vulQ_!uat Adders tongue Cherry

Petalos eruno com,.actuni Pra`rie clover Scotts Bluff

;latanthera leucophaea Prairie white-fringed C,:erry, Grant
orchid

'ovulus acuninata Lanceleaf poplar Scotts Bluff

P~o~ra!:,.a..hiyp a Little breadroot scurfp(•a orrill

'soralea linearifolia Narrowleaf scurfpea Deu&e'

irrfo'1)4-. stoloniferu,, Running buffalo cover Cherry, Grant

Source: Nebraska Ad hoc Com-ittee 1976.
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Table 2.6.5-3

WYOMING RARE PLANTS OCCURRING WITHIN THE REGION OF INFLUENCE

Scientific Name Conincn Name - County

Agalina tenuiflora Agalinus Platte

Androstephiurn oreviflorum Purple funnel lily Carbon

Antheropeas wallancei Antheropeas Carbon

Aguilegia laramiensis Laramie c-olumbine Converse, Albany,
Platte

Arabis crandallii Crandall rockcress Ca-bon

Arabis demissa var. languida Rockcress Albany

A-abis demissa var. russeola Rockcress Albany
Arabis perennans Longlived rockcress Albany

Arenaria eastwoodi 1 Ea~twood sandwort Carbon

Asclepias su~bver~tirillata~ Western Ný,oelpe milkweed Carbon

Astragalus lepaleus Park milkvetch Carbon

ýast xglus Mollissli-Iti Woolly milk'.etch Goshen, ILarasmie

ij;T]ga C, ~icif a1U 5 Bun -nilkvetch Carbon, N4atrona

B1ahia dissecta eg leaf bahia Laramie. Altany

Seseaj~9tga Plantain kiLtentails A",ba my

Soutelouw iA-len Mtat -,.rama Laramie
Srooitus pRbescens kairy bromie C'onverse

Caýret jnr-i3en Arsapaho sedge Albany

C arex cr ai. -i -raw sedge Goshen
Cares t1aglesoonii ~ ~ so eg Albany

celttls occidevnta~ls Cowen h'ackberry Cias he n

Chaenac'is stey~o~ies Desert dusty maiden Carbson
htemooiw.p sul.q1brtj S*-oth ;*,)seSfoot Natrona

Chlnop~Vaj~tsi~J~wws srzft~ovzr Albany

Coreopsis t1Fnctoria "'!-ctseed coreopsis ;se

j'aaequs e qhopoad ftawt~orrz Carbon
Cuscut.1 LLiLttenjr Platte doddter Platte, Converse

A.Uscuta uwbros.- Lftrella dodoer Plat-te

Dalea aurea Distinct aliea Platte



Table 2.6.5-3 Continued, Page 2 of 3
m1YCMING PARE PLANTS OCCURRING WITHIN THE REGION OF INFLUENCE

Scientific Name Common Name Coujnty

ý-ieo bellidiastrum Annual fleabane Platte, Gosh~en

-Eriogonum acaule Stemless wMild buckwheat Carbon, Albany

Eriogonurn exilifolium Narrow wild buckwheat Carbon, Albany

Eriagonum jamesii James 'wild buckwheat Laramie, Albany
var. f'avascens
Euohorbia exstipulata No-stipule spurge Platte

ýpoba hexagona Angled spurge Platte
jrj4X~ brandegei Spineless hoosage Carbon
Haplopappus croceus Yelluw-headed goldenweed Car-bon
Hdpiopappus pygmaeus Pygmy goldenweed Carbon, Albany

Haplopappous wardli Wa.d goldenweed C~irbon, Aiban'i

Hemicarpha micrantha Tiny flowered hernicai'pha Albany
Leersia or-yzcides Rice cutgrass joshen
.ijatris Iancifo~ia Lanceleaf gayfeather 30shen

l.ithospermnuni multiflorumn 4anyflowered groiiwell Goshen

_ysiniachia thyrsiflora 'stater loosectr-,fe Albany

Macliaeranthtera coloradoensis Co'orado aster a r b o'n V: a n
"*4entzeli3 oligosper-a ý4anyseeded m'e!1tzelia a Pýitte

"41-rul us rebellIus Reddlish .ivnkeyflower --a ron
.4cinarda DeCtiriata Pony beebalm 30s'%en

)enothera Taciniata Cutleaf evening pri-mrose Alany
Qre~c~is ali~na Alpine parsley Albany
vxjtropis nana Wyoming loccweed Coneerse. ..arbon.

Natrnna
i14'10x~a rosea Palafoxia nee

'arnr1a-james nailwort At

!e $~ anqitfolia P'ýct i Snes

?'ývswra eb~urnv~flora '0hite-flowere.j twinvcd Cab~.Natri~na

vlp~od iup vu I a re iesterm' Polypordy Albany

vrern~ntthes racemoSa ;attles Aon
Dsorales i-lnoarifoij ~ ia-roiwleaf scirf;)ea Laramie
ielaqineila mutici Ledge selaginella Laramie, Carbon

Shi~'e~os riorStran Beakto i~fletofl-weed CiasI'en
stie'i .1e~eO~.'ra"4 4ew %exico needleý,.-ý,s Platte
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Table 2.6,5-3 Continued, Page 3 of 3
WYOMING RARE PLANTS OCCURRING WITHIN THE REGION OF INFLUENCE

Scientific Name Common Name County

Sullivanvtia hapemanii Hapeman sullivantia Natrona

Trillium, ovatum Pacific trillium Carbon

Triodanis holzingeri Holzinger Venus looking- Platte
glass

Source: WNHP 1983.
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2-±17



Table 2.6.5-4

SOUTH DAKOTA RARE PLANTS
OCCURRING WITHIN THE REGION OF INFLUENCE

Scientific Name Common Name County

Adiantum capillus-veneris Southern maidenhair fern Fall River

Astragalus barrii Barr's milkvetch Fall River

Fall River

Clematis hirsutissima Hairy virgin's bower Shannon

Cryptantha thyrsiflora Cryptantha Fall River

Cleocharis rostellata Beaked spiked rush Fall Ri-er

Ep•_Rpis gigantea St',eam orchid Fall River

Erigeron acris Bitter fleabane Fall River

Eustoma grandiflorum Gentian Fall River

Haplopappus multicaulis Branched goldenweed Fall River

Polanisia jamesii James crist Fall River

Xylorhiza 9jlabriuscula Woody aster Fall River

Source: SDNHP 1983.
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2.6.5.1.2 Area of Concentrated Study

The Colorado outterfly plant, a Federal-listed Category One species and
Wyoming endangered species, is the only plant listed ir "species of special
concern" (Table 2.6.5-1) that is known to occur in the ACS on F.E. Warren AFB
and from an 1,889 historical collection in the vicinity of Pine Bluffs,
Wyoming. Fourteen other plant species considered rare in either Wyoming or
Nebraska also ccur in the ACS (Table 2.6.5-5). Pony beebalm (Monarda
petinata), a species considered rare in Wyoming, was found growing a few
mi e set of the border in Nebraska where it is net classified as rare.

2.6.5.1.2.1 Roads Within the Flights

The plant species listed as important for the ACS can be expected to occur
along the road corridors within the Flights; however, known populations of
these 13 state-listed rare species lie outside of a mile-wide corridor along
the roads within the Flights. The woolly milkvetch (Astragalus mollissimus),
a state-listed (Wyoming) rare species was observed approxhimately-10 meters
from the existing road edge, 1.5 miles south of Silo R-11. No federally
proposed or listed plant species are known to occur along road corridors
within the Flights.

2.6.5.1.2.2 Silos

The woolly milkvetch, a state-listed (Wyoming) species, was observed at the
P2 silo site within a few meters of the restrictive fence (Table 2.6.5-5).
This plant was also observed growing in active prairie dog towns one-quarter
of a mile west of the S-7 silo, approximately 2.5 miles east of the P-2 silo,
and across the highway from the B-9 silo. No federal-proposed or listed plant
species are known to occur at silo sites within the Flights. Prairie dog
towns in these areas are within short-grass prairie which is also grazed by
cattle. The woolly milkvetch plants showed no signs of grazing and may
increase in areas subjected to heavy grazing pressure.

2.6.5.1.2.3 Roads Outside of Flights

The plant species listed as important in the ACS (Table 2.6.5-5) can be ex-
pected to occur along the roads interconnecting the silos where appropriate
habitat exists.

2.6.5.1.2.4 Cable Paths

The plant species listed as important in the ACS (Table 2.6.5-5) can be ex-
pected to ocuur within the cable paths where appropriate habitat exists. The
woolly milkvetch was observed growing in the northern portion of the SB-i
cable pathway.

2.6.5.1.2.5 F.E. Warren AFB

The Colorado butterfly plant, a Federal Category One species, and Wyoming
endangered species (Table 2.6.5-1) is located within F.E. Warren AFB. A Memo-
randum of Understand~ng to conserve the Colorado butterfly plant has been
entered into between the Air Force and the USFWS in lieu of listing the plant

( as an endangered species (USFWS, personal communication, 1983). None of the
other candidate species are known to occur within F.E. Warren AFB.
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Table 2.6.5-5

WYOMING AND NEBRASKA RARE PLANT SPECIES RECORDED
WITHIN THE AREA OF CONCENTRATED STUDY

Approximate Distance
Species USGS Quadrangle from Nearest Silo or LCF Site

Astragalus mollissimus Duroc1 S-6: 2.5 miles
Rocky Hollow2  P-2: 2.5 miles
Rocky Hollow2  P-2: Within a few meters
Hawk Springsl S-2: 2.25 miles
Kessler Gap 2  S-7: .25 miles
La Grange 2  B-9: .25 miles (across the road)
Pine Bluff I E-11: 3.5 miles
YBO Canyoni R-11: 1.75 miles

Bouteloua simplex Midway SE1 A-9: 1 mile

Carex crawei LymanI S-4: 4.25 miles

Celtis occidentalis Diamond FlatI R-1: 1.5 miles
Diamond Flat 1  R-2: .75 miles

Cuscuta plattensis Dwyerl (T25N R67W Sec. 20)

Dalea aurea Antelope Gapl T-11: 4.75 miles

Erigeron bellidiastrum Lymanl S-4: 4.75 miles
WheatlandI T-11: 3.5 miles

Ejigonum jaresii
flavens Pine Bluffs1  E-11: 1.5 miles

Gaura neomcxicana Cheyenne Northl On F.E. Warren AFB
coloradensis Pine Bluffs' E-11: 1.5 miles

Round Top RoadI On F.E. Warren AFB

Leersia oryzoides Durocl S-6: 2 miles

Lesquerella ovalifolia Not known 3  Could be near D or E Flight Silos
(Kimball County)

Liatris lancifolia LymnI S-4: 4.75 miles

Li thosper~mim

muITi•florum Lyman, S-5: 3.75 miles

Monarda pectinata Lyman4 S-4: 4.75 miles

Psoralea linearifollia Pine Bluffs' E-11: 3.25 miles

Notes- 1 Source - WNHP 1983.
2 Source - Field Observations 1983.
3 Source - Nebraska Ad hoc Commlttee 1976.
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The Colorado butterfly plant is generally associated with the moist meadow
transition area between the wet stream bottoms and drier uplands (USFWS 1978,
Dorn 1980). Common associates of the species include Cirsium flodmanii, Poa
pratensis, Iris missouriensis, Helianthus nuttallii, and Rudbeckia hirta (Drn
1980). "The Clorao butterfly plants at F.E. Warren AM occupy the moist
meadow habitat along the Crow and Diamond Creek drainages, an unnamed drainage
in the vicinity of Cheyenne Road and Parade Avenue, and a loca"zed area south
of Crow Creek near the eastern fenceline (Figure 2.6.5-1).

Extant populations of Colorado butterfly plant are currently subject to vari-
ous impacts related to habitat modification, land use practices, and foraging
animals. Human-related impacts include:

o Mowing moist meadow habitat for grass hay;

o Mowing moist meadow habitat along road shoulders 3nd borrow pits for
maintenance purposes;

o Herbicide spraying for noxious weed control;

0 Farming/ranching activities within moist meadow habitat, including
intensive grazing; and

o Human-caused change in water flows, either inundating or drying
moist meadow habitat.

Near the end of August or early September, herbicide spraying to control the
noxious weeds Cirsium arvense, Euphorbia esula, and Cardaria draba resulted in
the eradication of apximately 60 oercent of the Colorado butterfly plants
at the junction of Parade Avenue and Cheyenne Road on F.E. Warren AFB,
Several years will be required before 1) the soil will again support broad-
leaved plant species and 2) Colorado butterfly plants reinvade the area from
seed produced by individuals or their progeny that were not sprayed. To avoid
further herbicide and mowing impacts, on September. 7 and 8, 1983, flaggEd "T"
fenc? posts were installed on F.E. Warren AFB, outlining the critical moist
meadow habitat currently supporting the Colorado butterfly plant population.
This action would be in accordance with continued compliance with the existing
Memorandum of Understanding.

A Colorado butterfly plant study plan is being developed to provide input to
th3 facility siting and design process. The final study plan will include
experimental design for pre and post-construction characterization of the
habitat and biology of the Colorado butterfly plant.

2.6.5.1.2.6 Other Disturbed Areas

No federal threatened or endangered plant species are presently known to occur
at the potential aggregate quarry sites, dispatch stations, or overpass modi-
fication areas. However, the 14 state rare plant species listed fnr the ACS
may occur in these areas where appropriate habitat exists.
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2.6.5.2 Wildlife )

2.6.5.2.1 Region of Influence

Four listed and one proposed species of federal-endangered wildlife occur
within the ROI (Table 2.6.5-1). The bald eagle, peregrine falcon, whooping
crane (Grus americana), and black-footed ferret (Mustela nigripes) are feder-
ally endangered. Wyoming toad has been proposed for federal -endangered
status (USFWS 1983-e), and is expected to be listed.

The bald eagle may occur as a winter resident within the ROI (NGPC 1972, Chase
et al. 1982 , Oakleaf et al. 1982). During the winter it may be expected to
occur throughout the ROI, but is primarily associated with lakes and rivers
including the North and South Platte rivers. Within the Wyoming portion of
the ROI, 61 bald eagles were observed along the North Platte River *during the
1983 Bald Eagle Midwinter Survey (WGFD, personal communication, 1983). In the
Nebraska portion of the ROI, 49 bald eagles were observed along the North
Platte River during the 1983 survey (NGPC, personal communication, 1983). The
South Platte River and Jackson Reservoir are the major areas for wintering
bald eagles in the Colorado portion of the ROI (USFWS, personal communication,
1983). Habitat for wintering bald eagles also occurs around Angosturd
Reservoir in Fall River County, South Dakota (Harrell 1978).

Bald eagles are not known to nest in the Nebraska, Colorado, or South Dakota
portions of the ROI (CDOW 1978; USFWS, personal communication, 1983;
Harrell 1978); however, two active nests are located along the North Platte
River in the extreme western Wyoming portion of the ROI (WGFD, personal com-
munication, 1983). Eagles generally defend their breeding territories from
April to September (Snow 1973); consequently, eagles not associated with the
known active nests in the ROI should be migrating out to other breeding areas
by late March or early April.

Peregrine falcons occur primarily as migrants within the ROI. Although nest-
ing is not known to occur in the South Dakota and Nebraska portion of the ROI,
some nesting occurs in small areas of the Wyoming and Colorado ROI (CCOW 1978;
Oakleaf et al. 1982; WGFD, personal communication, 1983; Harrell 1978; USFWS,
personal communication, 1983). Peregrine falcons have been observed near the
Wyoming-Nebraska border and at Crescent Lake National Wildlife Refuge in
Nebraska (USFWS, personal communication, 1983).

Breeding peregrine falcons require adequate food supply and isolation from
disturbance (Sherroe et al. 1982). Peregrines prefer high cliffs overlooking
water as eyries because the peregrine's staple food items include passerine
birds, waterfowl, and shorebirds that concentrate near water (Snow 1972,
Williams and Matteson 1973).

Whooping crane migration routes lie primarily east and west of the ROI
(NGPC 1972, CDOW 1978, Oakleaf et al. 1982), but some birds may occasionally
pass through the ROI. Recent confirmed sightings within the ROI include:
nine birds in 1979 in Albany County, Wyoming; three birds in Larimer County,
Colorado in 1983, and three birds in Cheyenne County, Nebraska in 1979 (USFWS,
personal communication, 1983).
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Tne whooping crane population migrates along the eastern border of the ROI
flying from wintering grounds on the Aransas Nat'lonal Wildlife Refuge in Texas
to breeding grounds in Wood Buffalo National Park in Alberta, Canada
(NGPC 1977). The cranes use wet meadows, marshy areas, and grain fields near
water as staging areas during migration (Clark and Dorn 1981). The closest
staging area lies between Hershey and NortF, Platte Nebraska, approximately
80 kilometers (50 mi) east of the ROI. Cratei3 passing to the west of the ROI
are transplants fostered by sandhill cranes in Gray's Lake National Wildlife
Refuge in Idaho (Welty 1982). These cranez. migrate from Idaho to Bosque Del
Apache National Wildlife Refuge in New Mexico (BLM and Woodward-Clyde
Consultants 1982).

The black-footed ferret depends upon prair'ie dog cowns for shelter and food;
consequently, the potential distributior of the black-footed ferret coincides
with that of the prairie dog. Ferrets were probably never abundant (Chapman
and Feldhamer 1982), which may be partly an adaptation against over-exploita-
tion of their food supply (WGFD 197.). Prairie dog towns are scattered
throughout the ROI and the black-footed ferret may occur within these towns.
The reduction in black-footed ferret populations is attributed to habitat
destruction from the poisoning and shooting of prairie dogs and land use
changes (Hillman and Clark 1983). Ir Laramie County, Wyoming, about
1,500 acres are occupied by black-tailed prairie dogs, which is 1.1 percent of
the total area occupied by black-tailcd prairie dogs in Wyoming (Clark
1973). The most recent confirmed or probable sightings of black-footed fer-
rets within the Wyoming, Nebraska, and Colorado portions of the ROI occurred
in June 1982 in Wyoming, summer of 1974 in Nebraska, and August 1979 in
Colorado (Jobman and Anderson 1981, 1983). Locations of sightings made since
1970 are shown in Figure 2.6.5-1.

The Wyoming toad is a subspecies of the Canadian or Manitoba toad, which
occurs in Canada and south to Mi:,nesota and the Dakotas (Baxter ai'd Stone
1980). The Wyoming toad is considered to be a relict population from recent
glacial periods (USFWS 1953-a) and not known to occur outside Laramie Basin in
Albany County, Wyoming (Baxter and Stone 1980). Historically, the species has
occupied floodplains, ponds, and small seepage lakes (Baxter and Stromberg
1980) and requires deep, soft soils for burrowing (Baxter and Stone 1980).

The Wyoming toad was a common resident of the Laramie Basin from the 1950s
through the early 1970s, ':ut experienced a precipitous decline between 1976
and 1978 (USFWS 1 83-3). Intensive surveys located a population (on private
land) of C5 individuals :i 1980; however, no toads were located in 1982 (USFWS
1983-a). Surveys renducted during the summer of 1983 indicate the species is
still r,'producing within its range (Sayre 1983). The causes of the declineare unlnown but possibly includr' (USFWS 1983-a):

o Changes in irrigation practices by area landowners;

a Draining of habitat for nonirrigated uses; I
o Use. of herbicides and insecticides in controlling noxious weeds

and mosquitos; and

o Increase in predation.
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Species of special concern to the states that are listed as endangered,
threatened, or rare and which may occur within the ROI and ACS were reviewed
for potential impacts. The mountain plover (Charadrius montanus), burrowing
owl, swift fox, meadow jumping mouse, and pale milk snake (Table 2.6.5-1) may
experience project-related impacts.

The mountain plover, considered threatened by the state of Nebraska, is re-
stricted to the short-grass prairie in the southwest portion of the Panhandle
(NGPC 1977; NGPC, personal communication, 1983). The plover prefers arid,
heavily grazed expanses of buffalograss and blue grama grass (NGPC 1977).
Their limited numbers in Nebraska are probably related to the loss of nesting
habitat due to the conversion of prairie to agricultural land and because
western Nebraska is the eastern limit of the species' distribution (AOU 1983).

Burrowing owls are considered rare in Wyoming, and usually nest in prairie dog
towns (WGFD 1977). Openness, short vegetation, and burrow availability appear
to be essential for burrowing owl habitat (WGFD 1977). Their decline is
probably related to the decline of prairie dog towns. Data are limited on the
numbers of burrowing owls in Wyoming.

Populations of the swift fox, classified as endangered by Nebraska, are appar-
ently distributed throughout much of the Panhandle (NGPC 1977; NGPC personal
communication, 1983). Swift fox habitat consists of open, short to mid-grass
prairie with little agriculture (NGPC 1977). Population data on the swift fox
are limited due to its rare occurrence. Tho swift fox is classified as
threatened in South Dakota and is considered to be a species of high re-
search/management priority in Wyoming (WGFD 1977).

The distribution of the meadow jumping mouse includes the edstern quarter of
Wyoming (Burt and Grossenheider 1976, WGFD 1974, Findholt et al. 1981). This
species is classified as rare in the state, since Wyoming is on the western
edge of Its overall range (WGFD 1977), The meadow jumping mouse is associated
with moist meadow grasslands and grass-like habitats (Findholt et al. 1981).

The pale milk snake is considered rare in Wyoming (WGFD 1977). The southern
limit of the Wyoming distribution for the snake extends from Platte and Goshen
counties into the northern fringe of Laramie County (Baxter and Stone 1980).
Habitat associations for the pale milk snake are unclear because of discrepan-
cies in the literature. Baxter and Stone (1980) indicate that the short-grass
prairie Is rarely utilized, while scarp woodlands are preferred in Wyoming.
However, Colorado data suggest that grasslands are utilized by the species
(Hammerson 1982). The pale milk snake may occur in both of these habitats
within the Wyoming portion of the ROt.

2.6.5.2.2 Area of Concentrated Study

2.6.5.2.2.1 Flights

The bald eagle is the only one of the five wildlife species in the ROt with
federal endangered or proposed for endangered status that is known to occuir
within the Flights. Generally, bald eagles may pass through any part of the
Flight areas during migration periods. Bald eagles predominantly utilize fish
and waterfowl as food and would be expected to concentrate around bodies of
water (Steenhoff 1978, Griffin et 41. 1982). A.ix bald eagles were observed or (.
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reservoirs within Flight S during the 1983 Bald Eagle Midwinter Survey (WGFD,
personal communication, 1983). Seven bald eagles were observed along the
North Platte River north of Flight S (WGFD, personal communication, 1983). No
other concentration areas for bald eagles within the Flights are known.

Peregrine falcons are not known to breed wlk.hin the Flight areas. Use of the
Flight areas by peregrines is expected to be limited to migratory birds during
late fall, winter, and early spring. The occurrence of whooping cranes within
the Flights is expected to be marginal because whooping crane migration
corridors do not traverse any of the Flights. The nearest currilor is
approximately 265 km (165 mi) east of the ACS.

The June 1983 aerial reconnaissance indicated that prairie dog towns are
present within the Flights. The black-footed ferret may occur within the'e
towns. Five towns were located within 1 mile of a silo, and varied in size
from less than 5 acres to approximately 30 acres. Flight S had two silos with
towns (Silos 1 and 7), Flight T had two .towns (Silos 7 and 9), and Flights B
and Q each had towns adjacent to one silo (Silos 9 and 2, respectively). Five
of the six tomns are known to be active.

Although access roads were not specifically surveyed during the aerial recon-
naissance, three active prairie dog towns were observed within approximately
one-half mile of access roads in Flight S. The colonies were located along
the roads to Silos 4, 6, and 9. Of the 11 cable path alternatives, three are
known• to pass through prairie dog towns (SB-i, SB-2, and PU-i). The largest
town (approximately 300 acres) is located at the northern end of Alternative
SB-i.

Five prairie dog towns were within 0.8 km (0.5 ml) of cable paths or 0.2 km
(0.1 ml) cf silos or access roads a,-J were surveyed for black-footed ferrets
during late October and early November 1983 according to USFWS procedures
(USFWS 1983b). Spotlighting with 200,000 candlepower spotlights was conducted
for a minimum of three consecutive nights dt each town. Surveys began at dusk
and continued until dawn. The towns were also searched for signs of ferrets
Immedlately following sunrise each morning. No evidence of black-footed
ferrets was observed at any of the five prairie dog towns surveyed.
Additional winter diurnal surveys are scheduled for February 1984.

Species of special state concern expected to occur within the Flight areas
include mountain plover, burrowing owl, swift fox. meadow jumping mouse, and
pale milk snake.

In Nebraska the mountain plover is known to occur only in the southwest corner
of Kimball Couity (NGPC, personal commiunication, 1983). Silo areas that may
contain nesting habitat for imountain plover include Silos 2 and 7 of Flight E,
and Silos 7 and 8 of Flight 0. Although Silo I in Flight E lies within the
potential range of the mountain plover, it is not expected to occur there due
to the absence of grassland within 1 mile of the cite.

Confirmed observatiors of the swift fox indicate that it occurs within the
Nebraska Flights (NGPC, personal communication, 1983). Based on the locations
of the confirmed sightings, Silos 5, 6, 7, and 8 in Flight D and Silos 1, 2,
3, 4, 5, 6, and 7 in Flight art within the potential range of the swift fox
in Nebraska. A confirmed sighting is within I rilo of Silo E-7 while another
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is within 2 miles of Silo E-2. Silos D-6 and D-8 have confirmed observations
within a 3-mile radius. )
Occurrence of burrowing owls has been documented in Wyoming within Flights S
and T, with the majority of the sightings occurring within Flight S (WGFD
1983-a). These are the only documented observations of the burrowing owl in
Wyoming. The burrowing owl may occur within 1 mile of a silo in Flights S and
T if adequate habitat is available. Although it has not been documented, the
burrowing owl may also occur within the other Flights located in Wyoming.

The meadow jumping mouse may occur within the Wyoming Flights. No observa-
tions of this species have been made since 1954 within the Flight areas
(Finholt et al. 1981, WNHP 1983). However, population fluctuations in com-
bination with their localized distribution and nocturnal habits may partially
account for the lack of observations (WGFD 1977).

The pale milk snake may occur within the Flight areas in Wyoming. Its occur-
rence would be expected to be limited to Flights B, P, Q, R, S, and T (Baxter
and Stone 1980). Confirmed observations have been recorded in Flights B and
S. The nocturnal habits of the pale milk snake make population estimates and
ranges difficult to delineate.

2.6.5.2.2.2 F.E. Warren AFB

Federal-listed or proposed threatened and endangered wildlifL species are not
expected to use F.E. Warren AFB extensively. The black-footed ferret and
whooping crane are not expected to occur on the base because of the lack of
suitable habitat. The bald eagle and peregrine falcon are not expected to
occur, except as infrequent migrants due to the lack of suitable habitat and
the amount of human activity. The Wyoming toad is not expected to occur on
F.E. Warren AFB, which lies well outside of its known range (Baxter and
Stromberg 1980).

Species of special concern to the state of Wyoming that may occur on
F.E. Warren AFB include the burrowing owl and meadow jumping mouse. A burrow-
ing owl was observed near a burrow entrance during a recorinaissance of the
base In June 1983. The burrow was located In the grasslands of the northern
part of the base. The proximity of the bird to the burrow combined with the
time of year (breeding season) suggests that the burrow may have contained a
nest. Potential habitat suitable for the meadow jumping mouse occurs on
F.E. Warren AFB. Small mamnal trapping efforts in June and October 19V3 did
not result in any captures of the meadow Jumping mouse; however, thi s pecies
may occur on F.E. Warren AFB. In addition, the swift fox may occur on F.E.
Warren AFB since its distribution incluces the eastern plaint of Wyoming.

2.6.5.2.2.3 Other Disturbed Areas

Other disturbed areas include aggregate quarries and dispattc stations. Since
specific locuions of thase areas are not known, discussion regarding use of
these areas by species of special concern is not possible. The discussion oi'
these areas is limited to assessing the presence of potential suitable habi-
tat. Quarries may be located along drainages or upland areas. Plabitats that
may be affected include aquatir, riparian, medow, shrublaodj and grass'arv.
Dispatch stations will be located near Cheyenne, Chugter, and Kimball and ()
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may vary ir size. Habitats that are likely to be involved include crassland

and agr 4 cultural land.

2.6.5.3 Fisheries Resources

2.6.5.3.1 Region ot Influence

The sturgeon chub (Hybopsis gelida), northern redbelly dace (Phoxinus eos),
finescale dace (Phoxinus noo-!p4e-i longnose sucker (Catostomus catcstomus,
and plains topminnow 7rund.'iius iiiadus) are fishes listed as threatened by the
SDGFPD. The pearl dace fSemtilus margarita) is listed as a state endangered
species by the SnGFPD. These spec may occur within the drainages of the
ROI s7able 2.5.S..1),

The greenback cutthroet trout (SAlm cla.-ki stomias) is federal-listed as
enldangered, ana state-!ist,d bý C•olo57d ai threatened. It is found in tne
Colorado portion 0.' Lhe 7Z in tVe dr;no,3e• of the Cache La Pr.Adre anio Big
Thonmson rivers. h, jchn:iy d--rter 's llsi{WJ a, threatened by the Scale of
Colorado. It occurs In tributaries of the South Platte River (CDOW 1978.b).

There are nc federal or steote-listed threatened or endangered species of fish
in the Nebraska ROI.

The Colorado River cutthroat trc.t (Salmo clarki pleuriticus) is listec as
rare by the State of Wyoming. I- is fP i.te e -ver'rainages in the
Wyoming portion of the RGI (WGFD 1977). The finescale dace and northern pearl
dice (Semotilus margarita nachtriebi) are also considered rare by the State of
Wyoming. These two species occur in the Niobrara River near the Wyominn-
Nebraska border (WGFD 1917).

2.6.5.3.2 Area of Concentrated Study

2.6.5.3.2.1 Flights

There are no federal-listed threatened or endangered species of fish In the
Flight irtes. The orangethroat darter (Etheostma spectabile pulchellum) has
an undetermined status in Wyvomng, but because there Is eviderce of declining
populations (WDO 1971), maintenance or increese of the current populations is
a priority. The species was recorded in 1969 in Lodgepole Creek near the
Wyoming-Nebraska border. That population was eliminated during a stream
poisonitn for rough fish. Atte.pts to reintroduce the species into Lodgepole
Creek seem to have been unsuccessful, although some specimens wer.e recorded
recently in Nebraska (WGFO. personal communication, 1983).

The suckernouth minnow (Phenhcnbius mirabills) is listed as rare by the
WGFD. It has been recorded in Lodgepole 'n.re i, Laramie County; however,
recent collections have betn m4de only near the mouth of the Laramie River
(Baxter and Simon 1970).

The comn shiner (Notrapis corwtus) is also listed as rare by the WGFD. It
was collected in Bushnl e FuriTng the November 1983 field survey.
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2.6.5.3.2.2 F.E. Warren AFB

There are no federal-.isted threatened or endangered fish species in Crow and
Diamond creeks. The suckenrouth minnow, classified as rar'e in Wyominc was
reportedly collected in Crow Creek in 1977, but due to poor pr--servatiu, the
sDecimen was not positively identified. Several specimens of the con,-i.n
shinier (rare status in Wyoming) ;zcr'e collecteA in Crci a-d Diamcnd creeks
during the June 1983 field survey. The conmnon shiner was also collected in
Crow Creek in 1978 (WDEQ 1979). Aqency management concorn has been low on
this soecies because populations appear to be stable and may occur ir variois
streams throughout 3outheastern Wyoming (WGFD, personal communication, 1983).

2.6.5.3.2.3 Other DistLbed Areas

Aquatic resources may occur in areas of the proiosed aggrecite quarry 4.te;.
!nformation on threatened and endangered fish species that ý;Aay occur in these
stre-ms will be deternined wnen the aygrt'jate quarry si,.es are chosen. No
aqu•,Aoi, resources are anticipated tc be in the proposed 14iipatch stations.

:)
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3.0 ENVIRONMENTAL CONSEQUENCES, MITIGATION MLASURES, AND UNAVOIDABLE

IMPACTS

3.1 Analytic Methods

The datu collected during the literAture search; agency, group, researcher
contacts; 3-d the priiiy data collection program were used to evaluate and
assess the levels of the vari is potential impacts on biological resources.
The potential imoicts were evaluated using an impact assessment model
(rnodified fron Odening anid Smith 1980). This model is used as an evaluation
structjre to aid in developing judgments of impact levels for all b;ological
resources, lhF impact level evaluations are made indeoendently of the
determination of significance and are not affected by that determination.

Týhe model r.ombi )es se~eral characteristi .s that collectively define the value
of n.'ijura. biotic communities and subjects these characteristics to various
impact features to predict irpact magniitLude. Specifically, susceptibility and
,abita' quality a-e examined ý,i conjunction with quantity and duration.

General• efirit-un of these foyer characterist 4 cs are:

C sce-titility - Degree of response to change based, as appron-iate.
on in evalvatiorn of the quantific-d areal extent, on quantif12-ble
element- of co,•os-itior, and/or on the relative condition of the

h,•h t,.tsis eL es or," -.,nt.

o Habitat Qual'ty - Value of the habitat for support of plant and
animal poulitions based on existing disturbance levels which may,
wher apprcpriate, he quantif'e on the basis of the Dercent
romp•sition of wee,v Species, grazing pressure indicator species, or
'.ndicators -f early uj(ces.orDel stages.

o Quv.ntity - Aont of a .jtral system potentially disrjpted die to
project. ,Ltiý le(&.

SOur il;-n - The ti# .er which a disturbance occurs plus the time
necessaq for 'vcovery o' i resource following a disturbance. Long
duratiom is a disturbar.ce time plus recovery time which will exceed
5 ye,3rs. SPort duration is a disturbance time plus recovery time
wh'i'h will take less thai 5 years.

Tile elemerts r, these four characteristics used in tic impact analysis v-wxdel
are define,! heo.' (Table 3.1-1).
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Table 3.1-1

DEFINITION OF IMPACT ANALYSIS ELEMENTS

Susceptibility

High - Occurs in habitats that are usually of 'very limited areal
extent in the region under study.

Occurs in habitats that are critical or iecessary habitats
for federal-listfd threatened or endangered species.

Moderate - Occurs in diverse habitats or habitats contining state-
protected biota.

Occurs in areas of special wildlife use such as nesting
areas or migration routes, and valuable lishery ireas such
as spawning sites.

Occurs in plant coemfJnities of limited areal extent within
the region. The imhiication here is that such com7urities
or habitats are of greater extent tha- those listcd under
"High" above, but not nearly as comr, ,s those listed in
"Low' below. For example, co'pare the extent of -i~ied
shrub association% in the reqion with that of
ripariin/wetland or short-grass prairie associatýons
(moder.ate. high, ard low sensitivity, respectively).

Low - Occusrs in widespread natural cor.-tities with luw
diversity.

Occurs in highly raIdifiel or degraded areas andlor areas
where natural corrmnit es have been replaced by human
developr'ents.

Habitat QuaityZ

Good - A relatively undisturbed example of a particular habitat
type. Habitac susceptibility to change Is not a factor in
defining qualIty.

?oderate - A somewhat e-'adeo or altered "xample cf a particular
haultzt type. Sov, disturbance is obvious, even to a
casual observer.

Low - A highla degra ed or altered example of a particular
hab 4tat type. Disturbance is present to tne point that
natural inteýrity is (;estroyed, or very nearly so.
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Quantity

High (H) - Construction and operation resulting in the greatest
quantity of natural terrestrial or aquatic community
disruption fe.g., acres, percent of population).

intermediate(I) - Construction and operation resulting in a moderate or
intermediate level of disruption of natural terrestrial or
aquatic communitins (e.g., acres, percent of population).

Low (L) - Construction and operation resulting in a low-level of
disruption of natural terrestrial or aquatic communities
(e.g., acres, percent of population).

Duration

Long - Disturbance time (which can include construction,
operation, and/or termination and abandonment) plus
recovery time (with or without implementation of
reclamation procedures) will exceed 5 years.

Short - Disturbance time (which can include construction,
operation, and/or termination and abandonment) plus
recovery time (with or without implementatiorn of
reclamation procedures) will take less than 5 years.

These definitions are then used to evaluate th'ý qualitative and quantitative
(when possible) level of a characteristic for a resource component. A value
for each component will be assigned in each of the four characteristics input
into the roilowina model:
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Susceptibililty Quality Duratio.• Quantity Impact Level

H H
LONG I H

GOOD L M-H

H H
SHORT I H

L M-H

H M-H
LONG I M-H

H'IGH MODERATE L M-H

H M-H
SHORT I M-H

L M-H

H M-H
LONG I M-H

LOW L M-H

H M-H
SHORT I M -H

L M-L

H M-H
LONG I M-H

GOOD L M-H

H M-H
SHORT I M

L M

H M-H
LONG I M-H

MODERATE MODERATE L M

H M-H
SHORT I M

L M-L

H M
LONG I M

LOW L L-M

H M
SHORT I L-M

L L-M
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Susceptibility Quality Duration Quantity Impact Level

H M
LONG I M

GOOD L L-M

H M
SHORT I L-M

L L

H M
LONG I L-M

LOW MODERATE L L-M

H L-M
SHORT I L

L L

H L
LONG L

LOW L L
H L-N~

SHORT I L-N
L N

1 N=Negligible

The impact evaluation model is used in conjunction with an impact
assessment/mitigation planning chart (see figure 3.1-1 as an example) to
estimate the residual impact level and the unavoidable impacts remaining
following implementation of mitigation programs. In the impact mitigation
planning chart the impact is ide.ntified as to location, initial level, and
type; and is briefly described. Appropriate mitigation measures are presented
and the effect of the mitigati,,is briefly described. The residual impact
level based on the implementation of the assumed mitigations and the suggested
mitigations is presented. The impact assessment/mitigation planning chart is
presented in more detail by resource element in Section 3.5.

3.2 Assumptions and Assumed Mitigations

3.2.1 Assumptions

The evaluation of impacts on biological resources included the use of several
assumptions. Some representative assumptions are:

) While i mitigative modeling and monitoring program for the Cheyenne
weilfield is undgr development by the water resources group, it is
assumed that increased pumping of the Cheyenne wellfie'd could
affect the riparian vegetation along Crow Creek by lowering the
water table.
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0 Workforce inmigrants will increase fishing and huntiny pressures
proportionately within the Region of Influence (ROI).

o Use of aggregate sources within the Area of Concentrated Study (ACS)
or the ROI may affect fish and wildlife resources.

0 Dispatch stations will be in urban or urbanizing areas, will have
been subjected to some previous disturbance, and will not be in
riparian/floodplain habitats.

3.2.2 Assumed Mitigations

in addition to the assumptions discussed above, it is assumed that in
conformance with normal construction practices, certain mitigation measures
will be carried out. These assumed mitigations, potential disturbances,
suggested mitigations, and the existing conditions were analyzed in an impact
evaluation model and an impact assessment and mitigation planning chart to
determine impact levels and residual adverse impacts/beneficial effects.

There are three categories of biological resource mitigations including:
1) planning, 2) design and construction commitments, and 3) other.
Implementation of several of the assumed mitigations has been initiated in the
area of planning and design instructions. The implementation of these
mitigations is reflected in the determination of levels of expected impacts on
biological resources and endangered species within the ACS.

The Air Force will be responsible for these assumed mitigation measures which
include the following provisions:

Planning

I) Conduct work im streams in a manner that minimizes siltation and
erosion;

2) Conduct surveys of potential black-footed ferret habitat and include
results Ii early planning processes by utilizing maps of prairie dog
towns within the ACS to avoid disturbance to identified black-footed
ferret habitat;

3) Within mission design and budget constraints, minimize disturbance
to rare plant populations and wildlife species; and minimize
erosion, surface disturbances, and removal of trees (raptor
roosts/nests);

4) Conduct a site-specific biological inventory and survey of cable
paths providing the necessary data base to plan appropriate
avoidance or minimization of installation impacts on the sensitive
vegetation types iriparian, meadow, shrubland, and woodland) along
these paths. The results will be used to position the centerline of
the cu.be right-of-way in the most environmentally compatible
location within mission and design criteria; and

5) Conduct a site-specific biological inventory and survey of culvert
"upgrade and other road modification locations wherever these
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potential actions intersect or parallel the sensitive vegetation
zones on F.E. Warren AFB.

Design and Construction Commitments

6) Have a qualified biologist/botanist work with the design contractor
during the design of the onbase roads, bridges/culverts, and other
facilities;

7) Maintain a separation distance of at least one-half mile between
cable right-of-way and identified raptor nest sites within mission
and design requirements;

8) Install stream crossing facilities such that there is minimal
disturbance of critical Colorado butterfly plant habitat or
downstream hydrology on F.E. Warren AFB;

9) Provide criteria at start of design to be included in contract
provisions to set forth requirements to minimize disturbance within
and adjacent to the ACS;

10) Utilize erosion controls during construction activities;

11) Restrict off-road vehicle use by the construction workforce in the
project vicinity during working hours;

12) Restrict use of firearms in construction areas;

13) Revegetate with quick growing native species as appropriate for
short-term soil stabilization;

1') Revegetate with native plants for long-term recovery;

15) Control dust during construction;

16) Construction lay down areas at stream crossings will not be placed
in riparian or other sensitive habitats;

17) Restrict vehicle muintenance activities to areas away from stream
banks; and

18) Install the cable so as to restore the top soil and dnsociated seed
sources wen back filling.

Other

19) Have a qualified biologist/botanist act as an advisor to the
Construction Monitor to provide direct onsite input to ensure the
contractor's compliance with mitigation stipulations in biologically
sensitive areas;

3-)
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20) Individual Colorado butterfly plents that would be covered or
damaged by stream.-crossing facilities will be tr3nsplanted on an
experimental basis to adjacent areas that support or may potentially
support the species; and

21) Minimize the spread of noxious weeds as appropriate, exercising

caution in and adjacent to Colorado butterfly plant habitat.

3.3 Level of Impact Definitions

The impact model used in this analysis provides a structure for development of
the impact levels. The impact levels developed through the model include
negligible, low, moderate, and high impacts. Examples of typical impact
levels, developed using quantified input when appropriate, as summarized from
the impact model are:

o Negligible Impact - Would result if impacts occurred and the
susceptibility, quantity, duration, and habitat quality
characteristics are all low.

o Low Impact - Would generally affect widespread habitats with low
diversity or areas that are highly modified or degraded (usually by
human activities). Low impacts can be short or long in duration and
usually affect relatively low amounts of the available habitat or
population.

o Moderate Impact - Would generally affect diverse habitats, habitats
supporting species of state concern, special wildlife use areas, or
vegetation/habitat types of regionally limited areal extent.
Moderate impacts are usually long in duration, but can be of short
duration.

o High Impact - Would generally result !n disruption or loss of highly
unique vegetation/habitat types, habitats that are relatively
unmodified, or habitats of federally listed threatened or endangered
species. High impacts are usually long but can be shnrt in
duration.

These impact levels are based, when appropriate, on an evaluation of the
following impact types.

Vegetation

1) Vegetation removal/disturbance
a. Terqporary
b. Permanent

2) Habitat loss for rare, threatened, or endangered plant species
a. Colorado butterfly plant
b. Laramie false sagebrush
c. Woolly milkvetch

3) Increased weed habitat
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4) I,icreased off-road vehicle activity
5) Reduced vegetative productivity/palatability 3

Wildlife

6) Construction noise
7) Movement of construction vehicles
8) Mortality

a. Due to construction machinery
b. Vehicle/train collisions (road kills)

9) Domestic/feral dog kills
10) Wildlife habitat loss (temporary or permanent)

a. Population displacement
b. Increased competition

11) Increased hunting pressures
12) Increased hunting violations

a. Poaching
b. Indiscriminate shooting/trapping

13) Increased recreation pressure
a. Off-road vehicle harassment
b. Nonhunting-related human activities

14) Disruption of nesting raptors during construction

Fisheries

15) Increased fishing pressures
16) Water quality changes

a. Increased siltation/turbidity
b. Petroleum products/chemical spills

17) Aquatic habitat loss/degradation

3.4 Significance Determination

The determination of significance for biological resources involves the
evalu~tin -:f 9th context in whirh the impact may occur, and the intensity and
extent of the impact effect. Potential impacts are assessed as significant or
not significant in a site-specific, local, and regional context. Evaluations
determining an impact to be significant or not significait also include an
assessment of intensity (severity criteria) and extent (in time and space).

Intensity is based on relative changes:

0 To the unique characteristics of the area (wetland, ecologically
critical areas);

0 That are likely to be controversial (examples of impacts considered
to be controversial include those for which there Is a likelihood of
a substantial dispute, those about which segments of the public
indicate substantial concern, or those which have been found to be
controversial on other projects.);

0 In cumulative iract;

3-10
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o That may cause potential adverse effects on threatened, endangered,
or otherwise unique species; and

o In resources considered to be important or valuable from the

perspective of scientific opinion and management agency concerns.

Extent is related to:

0 Areaiquantity of a resource affected relative to the area/quantity
of a resource available;

0 Potential for change in reproductive success and maintenance of a
population at preproject levels; and

0 Duration of time over which an impact (including recovery) will
occur,

A finding of significance for a particular impact can be based on one or more
of the intensity (severity) and extent criteria as well as the context in
which it occurs. The determination of significance is made independently of
the evaluation of impact level and is not affectea by that evaluation.

3.5 Environmental Consequences of the Proposed Action and the

No Action Alternative

3.5.1 Vegetation

3.5.1.1 Baseline Future - No Action Alternative

Past and current trends in human 9opulation-related impacts on the native
vegetation resources will be expected to continue into the future. Native
vegetation commiunities will continue to be impacted by human demands such as
grazing, agriculture, and other land use developments. Quantity and quality
of native vegetation will continue to decline. The rates of change will be
dependent on management agency and public perceptions of value, usefulness,
and/or extent of the resource. Under normal conditions, populations vary in
size over time due to natural successional changes, unpredictable weather,
wildfire, and floods. Future baseline is expected to continue with the same
type of vegetation changes brought about by urban and agricultural land use,
and wildlife habitat and recreation management policies that influence native
vegetation at present. Therefore, the existing conditions are assumed to
reflect the general conditions for the future w*ith the expectation that there
will be increasing land use and recreational pressures.

3.5.1.2 Proposed Action

Analysis of impacts on vegetation Is based on the future baseline
conditions. Direct project-related disturbances will be restricted to the ACS
and closely adjacent areas, therefore, no significant impacts on vegetation
are anticipated outside the ACS within the broader ROI.

Transportation corridors (Figure 3.5.1-1, see pocket) included within the
Flights will be mmdified as part of the Defense Access Road (DAR) program
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(including widening, paving, gravelling, culvert installation, and potential
bridge replacement) as necessary to meet the weight and width requirements of
a stage transporter (S/T). Some potential areas to be modified lie within
existing road right-of-ways and are currently recovering from past
maintenance-related disturbance. However, fin other areas, native vegetation
extends to the road edge and will be directly impacted by road
modifications. Impacts in these areas will largely consist of disturbance to
short-grass prairie, while much smaller amounts of shrubland, meadow, rock
outcrop, woodland, and riparian vegetation may also be affected. Impacts on
riparian vegetation are discussed in Section 3.5.4.1 except for specific
mention relative to cable path alternatives in this section. The acreages of*
vegetation types potentially disturbed along specific road corridors within
the Flights are listed on Table 3.5.1-1. Impact types, assumed mitigations
(Section 3.2.2), and suggested mitigations (Section 3.7) were considered in
evaluating impact levels delineated on the impact/mitigation charts
(Table 3.5.1-2).

Short-term impacts would be associated with increased dust from vehicles,
unauthorized offsite/off-road vehicle activity, and localized erosion. Dust
would increase above normal levels along access roads during the period in
which silos are undergoing modification (a maximum of 20 vehicles for
approximately 55 days). Increased dust levels may affect pollination, seed
production, and photosynthesis in roadside vegetation. These impacts would
occur during the growing season, but would tend to be minimized during wet
periods.

Potential unauthorized vehicle activities by construction workers maneuvering
vehicles outside of the existing road right-of-way in addition to off-road
vehicle use for sightseeing and hunting will affect vegetation by crushing
plants and compacting the soil. Short and long-term impacts along
transportation corridors will result from permanent removal or burial of any
vegetation types. Short and long-term impacts may also occur from off-road
vehicle use in shrubland, woodland, and riparian vegetation.

Under the Proposed Action, short and long-term impacts to short-grass prairie
along road corridors will be negligible since short-grass prairie is abundant
throughout the ROI and ACS and has been subjected to grazing pressure in nMny
areas. The impact to short-grass prairie will not be significant considering
the potential amount of habitat disturbed (approximately 366 acres) and the
duration of time over which the impacts will occur (Table 3.5.1-2).

Short and long-term impacts to rock outcrop vegetation along the road
corridors are expected to be low but significant because the vegetation type
is considered to be a unique characteristic of the area, very limited in
distribution regionally, and the recovery period of this vegetation may be
relatively long term. However, the potential quantity affected (approximately
2 acres) would be low compared to the quantity of rock outcrop vegetation
available (approximately 653 acres) within a half mile of the road corridors
within the Flights (Table 2.6.1-2).

with implementation of the appropriate assumed mitigations, short and
long-term direct impacts to shrubland, woodland, and meadow areas along the
road corridors are anticipated to be significant and low. The impacts on
these vegetation types will be significant because of their limited areal
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extent and scattered (mosaic-like) distributions. Due to the infrequency of
suitable soil factors within both the Or" and ACS, they are less abundant than
short-grass prairie veaetation. In addit';on, the recovery •ate of shrubland
and woodland vegetation after revegetation is slui (generally greater tnan
5 years).

Modification of the majority of silos wil not require additionjl ýdnc beyond
the current 25-foot buffer zone. The bui .r zones around the sil.o Sites are
]Jenerally cleared of all vegetation and dis irbance to adjacent vegetation in
these areas is expecteu to be negfigible. Some direct prcJect-related
disturbance to s0ort-grass prairie may occur at silo sites ,t,.re additional
vehicle naneuvering and parking areas are required. These impactb would be
negiigible and not ;ig~ificant because the quantity affected (approximateiy 1-
3 acres per silc site) would be low in relation to the regional abundance of
short-grass prairie.

Impacts associa-ea with road corridors outside the clight portion of the ACS
but closeT., 3ddiacent to themi, would be th,: same as those occurring .long road
corridors withi• Flights (Table 3.5.1-2). The acreage of vegetation types
,hich mrny oe disturbed j:-ong road corridors connecting the Flights is

o. Shrt-grass Prairie - 901! acres;

I - acre;

o Shrub!and - I acre;

o 7;-tarisn - I icre;

o Rock outcrop - acres;

o ;kqriculturat land - 3' at,.res. and

o 0 istured'Urt".r' - I acres.

Direct project-rel14.d disturbance to vre-tation adjacent tr. the z.cole i.aths
(Tabie 3.5.1-3) will occur wl~hin thr 35-foot easew.'t required for plac ent
of the cables, particularly in areas where eesemi'ts acros, ýrlvat•. land
(where access roads may not etist) are necessary. The types of impacts are
expected to be simliar to tho;e de'crib#d for road corridors with the addlin,
of trenching activities (3-6 foot deep trenches will te 1u; to laY c'blests,
and Increased potential for erosion.

T'e iegetation t)pes pot.entially disturbed ane impact 1.,vels Oor these ý..-es
are the samge as those identified earlier for the rcad corr::!aors. Dist-urrtnce

•.~ s'0. t-grass prairie within the cable naths will be reao1,;iblo, ,ine areas
disturoeil by construction are likely to return to preconstrucicon, c'ndition in
5 years or less. Short-grass prairie may 26e affr•red ever the 1or ter if
erosion occurs where cables cross steep siopes. Impacts to shrubland. "eadow,
woodiand, and ripart..n areas Are considered loný.- ter-rn sivnce species in these
vegetalinn tyD- 7- be lonoer-liveiý and have slow recovery rate%.
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t

Estimated impact levels for the preferred cable paths are negligible for PAl;
significant, low, and short and long term for PA4; and significant, moderate,
and short term. for PA5, S,91, and RB1. Impacts on PA5 and RBI 3re also
estimated to be significant, low, and long term, while impacts for SB1 will he
significant, moderate, and long term. Estimated impact levels for the six
alternative cable paths are negligible for PA2; significant, low, and short
and long term for SB2 and RB2; and significant, moderate, and short and long
term for PB1, PA3, and PDI. Long-term impacts on PBI, PA3, and PD1 are
estimated to be significant and low. Significant, moderate, and short-term
impacts are generally related to the presence of riparian vegetation along the
cable paths. However, significant, short and long-term, moderate impacts
along cable path SB1 are a result of the presence of a state (Wyoming) rare
plant, the woolly milkvetch.

The majority of planned project activities within F.E. Warren AFB will occur
in developed urban and currently disturbed areas. New construction and
modifications related to proposed facility locations, utility, and
transportation corridors will result in significant, short and long-term
impacts to mixed-grass prairie, meadow, and riparian vegetation.

Direct project-related impacts to mixed-grass prairie will occur at the
proposea Weapons Storage Area (WSA) and Stage Storage Area (SSA) facility
locations, along the three alternative access routes on the base (northern,
north-south, and southern), and alonig utility corridor routes connecting the
SSA with the existing utility system (Table 3.5.1-2). Short-term impacts to
r,iixed-grass prairie in these areas would be associated with increased dust
levels from vehicles, localized erosion, and vehicle maneuvering during
constructicn. Increased dust levels may affect pollination, seed production,
and photosynthesis during the growing season. Erosion may result from large
volumes of runoff during intense storms, or over a period of time if
reclamation efforts near construction sites are unsuccessful. Vehicle
maneuvering during construction would affect vegetation by crushing plants and
compacting the soil.

Long-term impacts would be associated with the permanent removal and burial of
mixed-grass prairie vegetation at the SSA and WSA sites, where new roads are
constructed, and where existing reads are widened. Impacts to mixed-grass
prairie at F.E. Warren AFB would be significant and moderate because native
mrixed-grass prairie is limited in distribution within the ROI and ACS
(Table 3.5.1-2). !n addition, the mixed-grass prairie vegetation on F.E.
Warren AFB represents a unique situation in that it has not been grazed for
over 25 years.

Project-related disturbance to meadow vegetation would include construction of
a new communication corridor and a high temperature and return water line
across Crow Creek, north-south access road development (Alternatives R2 and
R3) crossing Crow and Diamond creeks, and upgraded road and culvert
replacement associated with Diamond Creek. Access to Interstate 25 from the
WSA will be required arid consists of the proposed southern route. This action
will require upgrading Cheyenne Road south of the WSA where it crosses an
unnamed drainage supporting Colorado butterfly plant habitat just north of the
Parade Avenue intersection. Road widening at this location will impact meadow
vegetation. Meadow vegetation will also be disturbed east along the proposed
southern access route where a new bridge will be ins~taled southwest of base
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Gate No. 2. Construction-related impacts occurring in these areas will be the
same as those described earlier for mixed-grass prairie including increased
dust levels, localized erosion, vehicle maneuvering activity (short term), and
permanent removal or burial of vegetation (!ong term).

Impacts to meadow vegetation within the F.E. Wirrer, AFB portion of the ACS
will be moderate and significant because the type is limited in distribution
within the ROI and ACS. These impacts may be short term if disturbed areas
are revegetated. However, long-term impacts can be expected in those areas
where habitat is eliminated by road expansions.

Impact levels associated with aggregate quarry sites could range from low and
significant to moderate and significant depending on the vegetation types
present and the amount of disturbance. However, due to the small acreages
involved, the dispatch station alternatives and overpass modifications are
expected to result in negligible impacts. over the short and long term.

Overall impact levels on vegetation will be short and long term, significant,
and low within the Flight areas and short and long term and moderate on F.E.
Warren AFB, due to loss or disruption of vegetation.

3.5.2 Wildlife

3.5.2.1 Big Game

3.5.21.1 Baseline Future - No Action Alternative

Big game resources, under normal conditions, tend to vary in population size
over time (and location) due to range or habitat condition, unpredictable
weather conditions, disease, and annual hunting pressures. Currently, Wyoming
pronuh-.n populations within the ACS are stable except in the Iron Mountain
herd it, where populations are decreasing. I.; the Nebras'\a portior, of the
ACS pronghorn numbers are increasing. Mule deer and white-tailed deer
populations are generally increasing in management herd units within the ACS
except in the Wyoming Iron Mountain unit, where populations are decreasing
slightly. Human population-related pressures have caused almost every big
game population (species) to come under some degree of direct or indirect
human management. Management agency goals are to maintain these populations
in an approximate equilibrium with the available habitat that can support
them. These goals may allow varyinS levels of annual harvest in this
equilibrium or may just permit preservation of the species. Management goals
may also include habitat (vegetation) restoration or preservation of specific
habitat types that are important or critical to the species survival. Trends
in population size for the most actively managed species will vary depending
on the agency perception of the need to increase, decrease, or maintain a
specific oopulation. These perceptions and goals can and do vary over time
because of public and private agency concerns, pressures, and/or perceptions
of vaue, usefulness, and/or extent of the resource. Therefore, the existing
cc';iditions are assumed to reflect the general conditions for the future with
expectation that there will be increasing land use and recreational pressures.
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3.5.2.1.2 Proposed Action

Analysis of impacts on big game is based on the future baseline conditions.
The determination of significance for impacts to big game is based on an
evaluation of the potential for increased hunter take in unlimited permit
areas and the potential for increased game violations because these influence
the mra4ntenance of preproject population levels.

Project impacts on big game in the RE will be inairect or secondary,
resulting from project-related increases in human population. An increase in
hunting pressure is expected within the ROI, including the Flight portion of
the ACS, due to this population increase. While big game hunting comprises a
major portion of the hunting recreation days in Wyoming and Colorado, the
impact level of increased hunting pressure within the ROI would range from not
significant and negligible in Nebraska and Colorado to low and significant in
Wyoming over, the short term (Table 3.5.2-1).

Negligible impacts would result to big game in, Nebraska during both the short
and long tern due to increased hunting pressure because the Nebraska Game and
Parks Commission (NGPC) limits pronghorn and deer permits within the Nebraska
portion of the ROI and elk hunting is not permitted. Although population
increases art forecast in the Fort Collins and Greeley areas of Colorado
during peak project years (1985 to 1989), the majority of these inmigrants
would come from the Denver area and are not anticipated to alter hunting
pressures in any Colorado area. Therefore, negligible impacts to big game are
anticipated in the Colorado portion of the ROI due to. increased hunting
pressure.

Sigrificant but low-level impacts from increased hunting pressure would occur
over the short term in hunting areas in the Wyoming portion of the ROI where
general (unlimited quota) licensing occurs for deer and elk. Black bear'
populations would receive significant, low-level impacts throughout to'e
Wyoming portion of the ROI over the short term. since hunting licenses are
issued on an unlimited quota basis statewide. Hunting permits are issued on a
limited basis for other big game species, or mortality quotas (for mountain
lion) are set for each hunting area (WGFD 1982-b). Approximately
12,020 additional hunting recreation days are forecast in Wyoming as a rEsult
of the project for the peak population year 1987 (Section 3.5.2.1, Land Use
Envirornental Planning Technical Report [EPTR]). This increase is 1.0 percent
of the 1978 to 1982 5-year average total hunting days in Wyoming (WGFD
1932-a). Although big game hunting comprises k major portion of the hunting
days spent in Wyoming, a low-level of impact is anticipated because of the
relatively low Increase in hunting days projected, and because of the ability
of the Wyoming Game and Fish Department (WGFD) to manage big game
populations. For the year 1990, only 3,660 additional hunting days are
predicted, or 0.3 percent of the previous 5-year average total hunting days in
Wyoming. Therefore, long-term impacts due to increased hunting pressure would
not be significant to Wyoming big game.

No significant impacts are anticipated in the South Dakota portion of the ROI
from Increased hunting pressure. Only buck deer licenses are unlimited, and
relatively few hunters would be willing to pay the higher nonresident license
fee required for hunting in South Dakota. In addition, the South Dakota Game,
Fish, and Parks Department (SDGFPD) manages deer populations relative to K)
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variations in hunting pressure and other factors by controlling hunting
seasons and harvest levels.

The project-related increase in population may cause an increase in poaching
and random shooting of big game within the ROI. Violation and population
records examined in Wyoming and Nebraska indicated, based on available data, a
trend between statewide population growth and increased violations. In
addition, a WGFD report indicates a general trend between v-olat~ons and
population increase (WGFD 1981-f),

The WGFD has recommended a 50-mile radius ROI surrounding Cheyenne for
cinsidering poaching impacts, since most violators are not likely to trevel
great distances to illegally kill big game (WGFD, personal communication,
1983). ThErefore, most of the poaching impact would be expected to occur in
the Laramie County area of Wyoming.

Although it is difficult to predict the amount of poaching and random shooting
which possibly could occur as a result of project-related inmigration, short-
term, significant, but low-level impacts on big game are anticipated during
peak population years. Violations involving big game species constitute a
major portion of total hunting violations in Wyoming due to big game's
accessibility, visibility, and broad distribution (WGFD 1981-f). However, the
WGFD's ability to manage big game populations and control harvests results in
a low-level impact on big game populations should illegal kills increase as a
result of the project.

Animal-vehicle collisions in the ROI may also increase with the expanding
population from inmigration. Higher traffic volumes on major highways, back
roads, and railways may result in increased road and railroad kills.
Significant, short-term impacts are expected, but on a lrw level. Because of
relatively low snow cover, big game animals in the area have relatively low
daily and seasonal movements between winter and summer habitats (WGFD,
personal communication, 1983).

Both an increase in nonounting recreational pressure and an increase in
domestic/feral dog harassment of big game may accompany the project-related
population growth in the ROI. Increased mortality, stress, and alteration of
daily and seasonal activity patterns can result from these intrusions.
Significant, short-term, and moderate impacts on big game are anticipated
during the peak population years from increased recreational pressures on
those public lands expected to sustain a high proportion of the projected
recreational use such as Medicine Bow National Forest and Curt Gowdy State
Park. Impacts on big game in the remaining areas of the ROI would be low
since recreation pressures would not be highly concentrated in any particular
area. Significant but low-level impacts on big game would result over the
short term from an increase in domestic/feral dog harassment. These impacts
would be somewhat localized in the Cheyenne area of the ROI where the
majority of the project's support population would reside, but may occur
throughout the ROI and ACS.

These indirect impacts within the ROI are expected to be greatest during the
peak construction years of 1985 through 1989. No significant, long-term
impacts would occur by 1990 because project-related inmigration would be
greatly reduced over the previous 5 years. )
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Direct impacts on big game within the Flight portion of the ACS as a result of
the project include loss of habitat and construction activity disturbances.
Both long and short-term habitat loss will occur from the upgrading of access
roads, and short-term habitat loss will result from cable installations.
However, due to the minimal amount of big game habitat to be disturbed and its
fragmented occurrence along roads and cable paths, negligible impacts are
dnticipated from big game habitat loss within the Flight portion of the ACS
for any species.

Construction activity disturbances such as noise and vehicle movement at the
silos and access roads in the Flights may cause significant but low-level,
short-term impzcts to big game species (Table 3.5.2-1). These stress-related
impacts would be greatest in the pronghorn migration route in the northern
portion of Flight Q; in Flight Q where critical-winter-yearlong habitat for
mule deer occurs along Horse and Chugwater creeks; and in areas of high deer
density in Nebraska in Flights B ond C. Despite the presence of relatively
good quality big game habitat in these three areas, impact levels would be low
since construction distarbances would be localized at the silos and access
roads, and would occur over a relatively short duratioiý at any one site.
Construction activity would not take place simultaneously at all sites, buL
would he spread out over a 5-year period, thereby dispersing impacts to
specific areas during different time periods. In many cases, big game species
will tolerate or ignore vehicle noise if the noise is localized, persistent,
and not as'ociated with alarming events such as vehicle pursuit (Schmidt and
Gilbert 1980).

Construction activity disturbances at silos and access roads within pronghorn,
mule deer, and white-tailed deer winter-yearlong and yearlong habitat, and in
areas of scarce, low, and moderate densities, would also have significant but
low-level impa:ts on these big game species over the short term. However,
within the Fijhts, these impacts would occur on an even lowe," level Uue to
the lower spnsitivity and relatively widespread distributions of these
habitats. The modification of overpasses to State Highway 71 at Kimball and
to Interstate 25 near Cheyenne will result in negligible impacts to big game
species. These sites are highly disturbed at present, and additional habitat
loss will bp minimal.

Elk would receive negligible impacts from construction activity disturbances
within the Flights. Although winter-yearlong elk habitat is iocated
approximately 1 to 2 miles northwes. of Silo Q-9, negligible impacts are
expected to occur since the disturbance would be very localized, of relatively
short duration, and would take place along areas presently disturbed.

The installation of underground cables would result in short-term construction
activity disturbances to big game along cable paths. Regardless of which
alternative route is selected, impacts are not expected to be significant. No
known critical big game habitat or areas of high animal density would be
involved with any cable oath alternative and the construction disturbances
would be dispersed along a relatively narrow linear area.

An increase in the illegal killing of big game and road kills may result from
the presence of construction-related personnel in the Flights at silos, access
roads, and along cable paths. The potential for the occurrence of these
indirect impacts would be greater in areas of higher wildlife activity such as
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the pronghorn migration route in Flight Q, the mule deer critical-winter-
yearlong habitat in Flight Q, and areas of high deer density .n Nebraska in
Flights B and C. However, both impacts are anticipated to be significant
short term but low level due to the relatively low amount of daily Find
seasonal movement uf big game in the area, and the state agencies' management
activities for big game populations. in addition, -aitigation, such as
restricting firearms at the wor'ksite, 'ara reduce the potential for the illegal
killing of big game within the Flights.

No significant impacts are anticipated to affect black bear or mountain lion
within the ACS since their occurrence in the area is considered unlikely.
Black bear normally do not occur within the Flight portion of the ACS, and
mountain lion prefer relatively remote areas (Findholt et al. 1981).

Potential project-related impacts occurring to big game on F.E. Warren AFB
include both sho',t and long-term loss of habitat, construction disturbances,
and increases in road kills and recreation pressure. Hunting is not permitted
on the base. These impacts are negligible when examining F.E. Warren AFB as
part of the regional area. However, when examining the base on a local level,
some impacts take on greater signiiicance.

The loss of winter-yearlong pronghorn habitat on the base, princlpally at the
SSA and its connecting road east, results in significant but low-level, short
and long-term impacts, regardless of the road alternative examined
(Table 3.5.2-1). Habitat quantities to be removed are relatively low when
compared to that available on the base. However, it is relatively good
quality grassland due to low grazing pressure, and is therefore considered
significant.

Mule deer and white-tailed deer habitat loss would potentially occur only in
areas where riparian or shrubland habitats are removed along Diamond or Crow
creeks. This could occur in road Alternatives Ri and R2 on lower Crow Creek
in the southeast corner of the base if the proposed new road is constructed,
or on upper Crow and Diamond creeks in Alte:natives R2 and R3. Since the
amount of riparian habitat available for dee- on the base is relatively
limited, the impact is considered significant, short'and long term for any of
the three road alternatives. However, due to the relatively low quantity of
habitat potentially affected, the impact level Is low. The greatest Impact
among the three road alternatives would occur with Alternative R2, where both
upper and lower portions of Crow Creek, and upper Diamond Creek, would be
affected.

Noise and vehikular movement from construction activities and operations may
result in stress-related impacts to pronghorn, mule deer, arid white-tailed
deer. Daily or seasonal movements may be affected, as well as feeding
habitt. Significant, low level, short-term impacts could result locally. Big
game using the base are presently exposed to a substantial amount of human
disturbance, and due in part to their mobility, are eble to acclirate to the
relatively constant activity levels.

Therefore, project-related construction disturbances should not result in
substantial Impacts to big game on the base. Construction disturbances to
pronghorn could potentially occur at the SSA and its connecting road to the
east. Deer populations (both species) could experience construction-activity

3-40



impacts from the WSA road or connecting alternatives at the Diamond or Crow
Creek crossings, as discussed above.

A short-tern increase in road kills and recreation pressure may occur on the
base, due to increased traffic and population associated with the project.
However, impacts would be negligible because of the small projected increase
in the F.E. Warren AFB population.

The expansion of existing aggregate quarries for project-related construction
could potentially result in significant impacts to big game if the quarries
are located in relatively sensitive or limited big game habitat. This would
include pronghorn and mule deer critical-winter-yearlong habitat or migration
routes in Wyoming and areas of high deer density in Nebraska. Lonq and short-
term habitat loss or short-term construction disturbances at quarry sites in
these habitat types would result in significant impacts to these big game
species. These impacts would potentially occur on a Inw level since the
project would only expand the extent of a presently disturbed site. Habitat
loss and construction activity impacts at quarry sites located in other
habitat Zypes would be negligible due to the lower sensitivity and widespread
distribution of these habitats. Indirect impacts potentially occurring at
quarry sites include increases in road kills and in poaching of big game.
However, it is anticipated that these impacts would occur on a low and not
significant level to big game populations in the area since impacts would be
very localized, and the relative daily and seasonal movement of big game in
the area is low.

The use of dispatch stations for construction personnel at Cheyenne,
F.E. Warren AFB, or Kimball would not result in any significant impacts to big
game species. Urban habitat type• or land adjacent to urban areas would most
likely be used for dlspatcl. stations. Big game habitat in such locations
would probably be low in quality or even nonexistent, with a considerable
amount ot human activity occurring in the area. Impacts on big game are
expected to be negligible.

Overall impact levels for big game will be short and long term, low, and
significant due to construction act 4vity disturbances and loss of habitat In
the Flight portion of the ACS or at F.E. Warren AFB. Short-tenm impacts in
the ROI will be significant and moderate due to increased recreation pressures
at areas currently receiving heavy recreational pressures.

3.5.2.2 Furbearers

3.5.2.2.1 Baseline Future - No Action Alternative

Furbearer resources, under normal conditions, tend to vary in population size
over time and location due to range or habitat condition, unpredictable
weather conditions, disease, and annual hunting and trapping pressures. Human
population-related pressures have caused almost all of these species to come
under some degree of direct or indirect human management. Management agency
goals are to maintain these populations in an approximate equilibrium with the
available habitat that can support tnem. These goals nmay allow varying levels
of annual harvest in this equilibrium or may just permit preservation of the
species. Management goals may also include habitat (vegetation) restoration
or preservation of specific habitat types that are important or critical to
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the species survival. Trends in population size for the most actively managed
species will vary depending on the ageocy perceptinn of the need to increase,
decrease, or maintain a specific population. These perceptions and goals can
and do vary over time because of public and private agency concerns,
oressures, and/or perceptions of value, usefulness, and/or extent of the
resource. Therefore, the existing conditions are assumed to reflect the
general conditions for the future with the expectation that there will be
increasing land use and recreational pressures.

3.5.2.2.2 Proposed Action

Analysis of impacts on furbearers is based on the future baseline
conditions. Increased hunting and trapping pressures are expected to have
negligible to low impacts thdt are not significant on furbearers in the ROI
and ACS because projected population increases are anticipated to be short
term, and trapping in the area is done primarily by long-term local residents.
Bobcat and spotted skunk are NGPC species of concern (NGPC, personal
communication, 1983), and the swift fox is listed by the WGFD as a -pecies of
high research/management priority (WCFD 1977) Increased hunting and tr,"pping
pressures are expected to have low impacts on these species.

Poaching and random shooting of furbearers in th: RO! and ACS may increase as
project-related human populations increase. These impacts are expected to be
short tern and low, but not significant dual to the nocturnal habits or
secretive nature of furbearer species.

Habitat loss due to construction activities from access road modifications and
installation of comunication cables will have short and long-term, low-level
impacts that ere not significant on furbearers in riparian areas within the
Flights due to the limited regional extent of these habitats and the necessary
recovery time For revegetation. Furbearers that utili e these habitats are
characteristically mobile with hih reprodjctive ana dispersion rates.
Habitat liss in grassland areas is expected tj have negligible impacts on
furbearer populations. Access road overpass modifications will also r.sult in
negligible impacts due to minitaal loss of habitat in already disturbed
areas. Road kills and construction noise impacts may occur. but will rfesult
in negligible impacts to furbearers.

Less of riparian habitat due to construction activities associated with the
Proposed Action road Alternative (R2) on Diamond and Crow creeks within
F.E. Warren AFB may result in short and 1ong-term, low-level impacts that will
not be significant on furbearer populations. The quantity of ripar4an habitat
is limited within F.E. Warren AFB. and construction-related impacts may cause
the temporary displacemert of red fox, long-tailed weasel, strip-d skunk,
beaver, muskrat, and raccoon. Road Alternative R3, designed to use Round Top
Road to access Interstate 80, would result in the lowest impacts to furbearer
species of the three road alternatives because new bridge construction on
lower Crow Creek near base Gate No. 2 would not be required. Disruption or
loss of grassland furbearer habitats will be minimal and is expected to have
neg!igible impacts on furbearer populations within F.E. Warren AFB.

No increase in furbearer trapping pressure is exp.cted on F.E. Warren AFB due
to the restriction of base trapping permits. A limit of two to three base
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personnel are permitted to trap annually; consequentiy imnacts w*i'1 be
negligible.

Neglijible impacts to furbearer populations would occur Trom poaching or
random shoeting on F.E. Warren AFB. Hunting is not permtted a-d trapping is
closely regulated; consequently little illegal killing of furbearers is
anticipated on the base.

If proposed aggregate quarry sites a-e selected that affect the limited
aquatic or riparian haLitats of the region, long-tqrm, low-level but not
significant impacts would occur on furbearers from habitat loss and
construction disturbances. Oispatch stations for the project are exp.ected to
be located on land adjacent to urban areas, and 'mpacts to furbearers are
expected to be negligibie.

Overall impacts on furbeirers will be short and lor-g term, low and not
significant throughout the ACS due to loss and disturbance of aquatic and
riparian habitat, ;ncreases in hunting and trapping pressures, and poaching.
The impacts will be low and not significant in the OI for the short term
because of ircreases in huntinS and trapping pressures and poaching.

3.5.2.3 Nongame Mammals

3.5.2.3.1 Baseline Future - No Action Alternative

Nongame mammal resources, under normal conditions, tend to vary in population
size over time (and location) due to range or habitat condition, unpredictable
wiather conditions, ilsease. and illegal huting pressures. 4,.nhan population-
related pressures have caused some species of several of these groups to come
under some degree of direct or indirect hur-an management. ManageSent agency
goals are to malntaln these population; in an approximate equilibrivjm with the
ivailable haoltat that can suppurt them. These goals may help to preszve tt'e
species in this equilibriii,,. Managqemnt goils may include habitat
,vegetation) restor'tion or preservation of spet-ific habitat types that are
important or critical to the spocies survival. Trends in popu.lation size for
the most actively managed species will vary depending on the agency perception
of the need tc increase, decrease, or maintain a specific population. These
perceptions and goals can and do vary over time because of public and privatp
agency conceris, pressures, and/or perceptions of value, usefulness, andor
extent of the resource. Therefore, the existing conoitions are assumed t.-
reflect thý, general conditions for the future with the expectation that there
will be increasing land use and recreational pressures.

3.5.2.3.2 Proposed Action

knaly;is of impacts on nongame mammals is based on the futuire baseline
conditions. Oirect constriuction-related irpacts are expected to be ne-ligible
on nongatie mammIs in the R£l. Inoirect impacts. 4ncluding random ;hooting,
are expected to be negligible due to the large populatioft sizes and high
reproductive rates of nongame m4mmls.

Instal Iatior of cables and proposed access rcad and overpass mr..if ication•
would result in short and long-term loss of nongam muamal habitat within the
ACS, as well as the probable short-ter, elimination of some indCiduals.
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These impacts would be negligible on nongame mammal populations. Most nongame
'narvra~s occur in populations with relatively broad distributions. High,
reproductive and dispersion rates enable these species to reinvade disturbed
areas as revegetation occurs. However, these impact levels may be moderate
and significant if unique/rare species (such as tfhe meadow jumping m~ouse)
occur within the disturbed locales of the ACS.

impacts from, other project-related construction activities, including road and
facility modificatinsis or additions on F.E. Warren AF8, further use a
existing quarry sites, and the use of dispatch stations for the project, are
exoected to be negligible because of the population characteristics of nongarne
-nammals and the relatively small amounts of habitat involved.

Overall impact levels on nongame ndinmais in the ACS and the ROI are negligible
during tthe short and long term because of the relatively broad distributions
and high reproductive rates of these species.

3J.5.2.4 Upland Game

3.5.2.4.1 Baseline Future - No Action ýAlternative

Upland game resources, urlier normal conditions, !end to vary in Popilation
siz- over tirv and location due to range or habite~t condition, unoredictable
ova7ther .-ondi tions, 14 sease. and annual huntiry and trapping vressu;res. H U A '
oculation-related ~s res have caused -3lmost ill of these s ' ec~es t-1

.irder some d~eqgr~m of di rect or 1noi rect human m~ag~ t.ia~ 19ercy
godls are to maintain these populations in an apjiroximate equilibr'c.xm witsi !he
j'vailaHle habitdz that can support thvm_ These goals ns.ey -i!1,:w varying llovels
of annual harvest in this equifl br¶'.sn o:r may yis permit preservation of the
speci es. "Unag~ent goals may also include nabitat (vegetation, restoration
orpreservation of -specific habit~at types that are 'mpo,ýxrtant or citic 1 to

tite scis survival . Trends in m~pulation sire 1far t Pe -ý,os~ .t v e 1 y ,in ajA
species will very dopendPng of, the agency p;er-e;tion of the neco to 'ncrease.
,ecrease, or -4intai-. a %peciti~ muiAtion. 70,eje prc'tlon nn olsc
(1 ,40 Vary oVer tim.e beCause If publi c and privato a -gen ,!c y Con'e5F.

pressures, ard/ýor perceptions of y~l.e. use%1~ness. and/or e~tent if '*
resource. 7hereforo. the existing conditions are asstumed to reflect the
gent~r#1 conditions ýor the future with the expoctatlon that there wi!! te
in:!tasinq land u~e and recreationai pressurer..

3.S.2.4~.1 Proposeij Action

Analysis / ipmpact s otn upland ;amp is tasoi on ~ a-&ie
cofld "11 -n s. ,ndi rect ir.aclts of t ie propposeci Vro~oct ct'-or .

uplan-d ga-ar In the 40" and ACS 11040f ar "'Cresse ir
poaching. ar,4 randon shfrýotinq. IAw~itl~ial Wyoming hurtinc rptre~ation~ iayS

to pr ~etrlated i-ýcreases In w~uma Iotja fo -'vrqilt -A %

l& iz),crease in hunting lay! of I. ecn atove t.e previou-'S S-iear
4.e r age (197?-19821 ' kGF D 1982-a). 77. per-centiije irvcrease !ý h'ar*'ýS'ss
resulting f'ap these additlunai recreation. Jays will be considera2., Kelod V~e
increase*ý needed to reach hirveit objectiies set bythe mfWVD f,ý all t 'ýne
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short-term, low-level, not significant impacts to upland game are anticipated
in the Wyoming portion of the ROI and Flight area from increased hunting
pressure.

The project-related increase in hunting pressure on upland game w:ould have
negligible, short-term impacts in the Colorado and Nebraska portions of the
ROI. The expected project-related inmigration in Nebraska is less than
1 percent of the total present population in the Nebraska portion of the
ROI. Most of the project-related population increases anticipated in Larimer
and Weld counties of Colorado will originate from the Denver area, and no
significant change in state hunting pressuri.s are anticipated.

Poaching and random shooting impacts to upland game populations will be short
term, low level, but not significant throughout the ROI and ACS as a result of
the expected low increases in human population, Impact levels would also be
low due to the large populations and/or secretive nature of some upland game
species.

The construction of silo or access road modificatioos and placement of cable
paths will result in habitat loss and construction activity impacts which are
short and long term, low level, but not significant to upland game populations
in the Flight area. Relatively small amounts of grassland, shrubland, or
woodland vegetation may be disrupted in dispersed locations throughout the
Flight area. Negligible impacts to abundant upland game species are
anticipated due to the high fecundity or mobility of these species. Sage
grouse and turkey are restricted to shrub and woodland habitats,
respectively. Long-term, low-level, not significant impacts to these species
are anticipated from habitat loss and construction disturbances since
relatively low amounts of shrub or woodland habitat are located near silos or
access roads. Access road overpass modifications will also result in
negligible impacts due to minimal loss of habitat in already disturbed areas.

Habitat removed as a result of the proposed construction including road
Alternative R2 and modification of facilities on F.E. Warren AFB will have
short and long-term, low-level, but not significant impacts on upland game.
Relatively small portions of widespread grassland habitat would be impacted by
project construction. Although the quality of grassland habitat on the base
is generally good, impacts to species such as the pheasant, sharp-tailed
grouse, and bobwhite will be low because of their mobility and regional
distributions. Species such as fox squirrel, moui'ning dove, and cottontail
that utilize other habitat types would also receive low-level impacts because
habitat loss in woodland, shrubland, or riparian habitats would be minimal.
These three species are common on the base wherever suitable habitat exists.
Road Alternative R3, designed to use Round Top Road to access Interstate 80,
would result in the lowest impacts to upland game species of the three road
alternatives because the removal of shrub and tree cover adjacent to lower
Crow Creek would not be required.

Because hunting is not permitted on F.E. Warren AFB, very little poaching or
random shooting of upland game will occur, and negligible impacts are
expected.

Construction activity within aggregate quarries and dispatch stations will
have long-term, low-level, not significant impacts on upland game species
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because relatively small amounts of shrubland or woodland habitat would be
affected.

Overall impacts on upland game will be short and long term, low and not
significant throughout the ACS due to loss and disturbance of aquatic and
riparian habitat, increases in hunting and trapping pressures, and poachinq.
The impacts will be low and not significant in the ROI for the short term
because of increases in hunting and trapping pressures and poaching.

3.5.2.5 Waterfowl

3.5.2.5.1 Baseline Future - No Action Alternative

Waterfowl resources, under normal conditions, tend to vary in population size
over time and location due to range or habitat condition, unpredictable
weather conditions, disease, and annual hunting and trapping pressures. Human
population-related pressures have caused almost all of these species to come
under some degree of direct or indirect human management. Management agency
goals are to maintain these populations in an approximate equilibrium with the
available habitat that can support them. These goals may allow varying levels
of annual harvest in this equilibrium or may just permit preservation cf the
species. Management goals may also include habitat (vegetation) restoration
or preservation of specific habitat types that are important or critical to
the species survival. Trends in population size for the most actively managed
species will vary depending on the agency perception of the need to increase,
decrease, or maintain a specific population. These perceptions and goals can
and do vary over time because of public and private agency concerns,
pressures, and/or perceptions of value, usefulness, and/or extent of the
resource. Therefore, the existing conditions are assumed to reflect the
general conditions for the future with the expectation that there will be
increasing land use and recreational pressures.

3.5.2.5.2 Proposed Action

The proposed project is not expected to cause significant direct or indirect
impacts to waterfowl. Direct impacts occurring in the ACS including
F.E. Warren AFB would be associated with disruptions of riparian habitat.
Indirect impacts refer to increased hunting pressures which would occur in the
ROI and ACS. Hunting is not allowed on F.E. Warren AFB.

Project-related increased hunting pressure includes legal and illegal
hunting. Project-related inmigration is projected to cause an increase in
overall hunter recreation days. However, hunter recreation days are projected
to increase by only about 1 percent during the peak population years, based on
estimates of hunter recreation days for recent years in the ROI
(Section 3.5.2.1.2). This increase is expected to drop off rapidly In the
years following the peak population year. Because waterfowl are considered to
be underutilized within the ROI, management goals are directed at increasing
the waterfowl harvest (WGFD n.d.-a). The impacts resulting from the increase
in hunting pressure related to the proposed project is expected to be short
term, low, and not significant.

Illegal hunting (poaching and random shooting) may increase within the ROI and
ACS as a result of the proposed project. However, the Increase would result (*)
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in short-term, low impacts that are not significant. These impacts would be
low due to the relatively low numbers of project-related inmigrants expected
in the ROI and ACS. The restriction of firearms in project areas during
construction will also help minimize the impacts of illegal hunting in the
ACS.

Direct impacts to waterfowl would be associated with habitat loss or
disturbance. Within the Flight area, the Springer Wildlife Management Unit
and Table Mountain Unit, both in Flight S, are of primary concern because they
provide relatively high quality waterfowl habitat. However, the proposed
project is not expected to impact the waterfowl habitat of either of these
units. Upgrading of roads at stream crossings and construction of the cable
system outside of these wildlife management units are not expected to disturb
more than a minimal amount of high quality waterfowl habitat. Modifications
of access road overpasses are not expected to impact waterfowl because of the
lack of waterfowl habitat associated with these construction activities.
These direct impacts would be short and long term, low level, and not
significant because of the amount disturbed relative to the amount available.

Direct impacts to waterfowl would also occur on F.E. Warren AFB and would be
associated with proposed construction of road and utility crossings of Diamond
and Crow creeks. Alternative road access routes R1 and R2 would disturb
waterfowl habitat along the eastern part of Crow Creek if the proposed new
road and bridge to Gate No. 2 are constructed. Proposed new roads along the
western boundary of F.E. Warren AFB (R2 and R3) would impact waterfowl habitat
at crossing points on Crow and Diamond creeks. However, waterfowl habitat at
these potential crossings and at the proposed utility line crossing of Crow
Creek is not high quality. Based upon the quantity and quality of waterfowl
habitat that may be disturbed, the proposed project is expected to result in
short and long-term, low, and not significant impacts to waterfowl on
F.E. Warren AFB.

Construction or expansion of aggregate quarries and dispatch stations are not
expected to significantly affect waterfowl habitat. Expansion of aggregate
quarries would not impact high quality waterfowl habitat because it is not
known to occur within the ACS, other than in the Springer and Table Mountain
Wildlife Management areas. Some quarries that may be used are located in
upland situations away from any waterfowl habitat. Impacts on waterfowl from
expansion of quarries would be low, short and long term, and not
significant. Dispatch stations are expected to be placed adjacent to urban
areas, which would not affect waterfowl. Impacts on waterfowl from
construction of the alternate dispatch stations would be considered short term
and negligible.

Overall impacts on waterfowl will be short and long term, low and not
significant throughout the ACS due to loss and disturbance of aquatic and
riparian habitat, increases in hunting and trapping pressures, and poaching.
The impacts will be low and not significant in the ROI for the short term
because of increases in hunting and trapping pressures and poaching.

it 4
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3.5.2.6 Raptors

3.5.2.6.1 Baseline Future - No Action Alternative

Raptor resources, under normal conditions, tend to vary in population size
over time (and location) due to habitat condition, unpredictable weather
conditions, disease, and random shooting. Most of the raptor populations in
the ACS are stable or increasing. However, the Swainson's hawk and
ferruginous hawk are currently declining in numbers. Management agency goals
are to maintain these populations in an approximate equilibrium with the
available habitat that can support them. Goals may be limited to preservation
of the species and/or may also include habitat (vegetation) restoration or
preservation of specific habitat types that are important or critical to the
species survival. Trends in population size for the most actively managed
species will vary depending on the agency perception of the need to increase,
decrease, or maintain a specific population. These perceptions and goals can
and do vary over time because of public and private agency concerns,
pressures, and/or perceptions of value, usefulness, and/or extent of the
resource. Therefore, the existing conditions are assumed to reflect the
general conditions for the future with the expectation that there will be
increasing land use and recreational pressures.

3.5.2.6.2 Proposed Action

Analysis of impacts on raptors is based on the future baseline conditions.
Raptors may experience direct and indirect impacts from the proposed
project. Project-related construction and modification activities would cause
direct impacts while recreational activities of project personnel would cause
the indirect impacts (Table 3.5.2-1).

Indiscriminate or random shooting of raptors is considered to be one of the
major mortality factors for raptors (Newton 1979; WGFD, personal
communication, 1983), and may increase within the ROI as a result of the
proposed project. However, because of the reproductive potential of some
species such as the American kestrel, they may overcome losses due to shooting
(Newton 1979). Indiscriminate shooting will have a short-term impact on
raptor populations with a moderate to low-level rating, depending upon the
extent of increased shooting and the species involved. Moderate impacts may
occur in the short term during peak population years. These impacts are
considered to be significant because of the potential effects of shooting on
raptor population levels. Evaluation of biological data and operational
workforce levels indicate that the regional long-term impact of random
shooting of raptors is expected to be low and significant in the ACS and ROI.

Direct impacts include the disturbance of nesting raptors due to construction
noise, vehicle, and human movements. Disruption of important habitat
components, such as trees and small mammal burrows (burrowing owl nesting
habitat) may impact raptors. These impacts would occur within the ACS and
F.E. Warren AF8. Raptors may be easily disrupted during the earlystages of
the nesting cycle (courtship, egg laying, and incubation) by disturbances near
the nest. Construction activity near a nest during this time may cause
abandonment. Some raptors may not attet renesting following abandonment of
a nest. Therefore, the year's reproductive effort may be lost. The failure
of one or a few nesting pairs could result in short-term impacts of a moderate
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to low level depending upon the species involved and the status of their
regional and national populations. With implementation of appropriate assumed
mitigations the impact would be low. These impacts could be significant
because of agency concerns about raptor production levels.

Of the more than 40 known raptor nests located within the ACS, 26 are within
1 mile of silos or access roads. At least 1 of these 26 nests occurs in each
of the 10 Flights. Raptors nesting within each Flight may be disturbed by
construction activity. However, with appropriate mitigations, impacts to
nesting raptors may be avoided.

Trees provide raptors with perches, roosting sites, and nesting sites. With
the implementation of assumed mitigations, the potential loss of raptor"
habitat through tree removal will be reduced to a low, significant, short and
long-term impact.

Small mammal burrows provide the burrowing owl with nesting habitat. However,
small mammal control and human development have reduced the potential nesting
habitat of the burrowing owl (WGFD 1977). Implementation of appropriate
assumed mitigations could minimize habitat loss impacts to the burrowing owl
resulting in a low, significant, short-term impact level within the Flights.

Impacts to raptors resulting from the installation of the five proposed cables
pathways would depend on the amounts and types of habitats disturbed by each
cable. Cables RB1, PD1, PA5, PB1, and PA3 traverse areas with woodland and
riparian habitats. With implementation of appropriate assumed mitigations,
impacts due to loss of raptor habitat would be low, short and long term, and
significant. A prairie dog town inhabited by burrowing owls is known to occur
within cable Alternative SB1. Within Wyoming, the occurrence of burrowing
owls within the other ten alternatives is not known. Following implementation
of appropriate assumed mitigations, impacts to the burrowing owl would be low,
short term, and significant if Alternative SB1 is selected or if any other
alternative inhabited, by burrowing owls is selected because of the owl's rare
(Wyoming) status.

Installation of the cables may potentially impact raptors nesting along a
proposed route by increased noise levels, vehicle, and human movement.
Although none of the known raptor nests are located within 1 mile of a
proposed cable route, other nests may potentially occur along the routes. The
occurrence of raptor nests would be most likely along routes RB1, PD1, PA5,
PB1, and PA3. If nesting occurs along a selected route and is disturbed while
active, the impact may be short term, significant, and range from moderate to
low depending upon the species involved and the status of their regional and
national populations. With implementation of appropriate assumed mitigations
the impact would be low. Modifications of access road overpasses are not
expected to impact raptors. Due to the low quality of nesting habitat at
proposed overpass locations, raptors are not expected to nest within the
vicinity of these construction areas. Impacts to raptors from these
modifications will be negligible.

Paptors on F.E. Warren AFB may be impacted by the proposed project.
Construction of the proposed road between the WSA and Gate No. 2 (Alternatives
RI and R2) during the raptor breeding season may impdct the Swainson's hawk
nest near Gate No. 2. This impact would be moderate and significant because



of the Swainson's Federal Category Two status and short term due to the
duration of road construction activity.

All three circulation road alternatives will cause a loss of raptor habitat.
However, with implementation of appropriate assumed mitigations, impacts from
this loss would be short and long term, low, and significant because of the
limited number of trees in the area suitable for raptors.

Construction of the SSA and an access road from the SSA to Interstate 25 may
impact the burrowing owl. If the burrowing owl occurs in the area, impacts
would be short term, low, and significant because of the owl's rare status in
Wyoming.

Impacts to raptors from construction-related activity at aggregate quarries
and dispatch stations will depend upon the location of the sites and the
amount aod type of habitat disturbed. If raptor nests occur near these sites,
impacts caused by disturbance and nest failure would be short term and
moderate to low level depending upon the species involved and the status of
their regional and national populations. These impacts would be significant
because of agency concerns about raptor population levels.

Overall impacts on raptors will be moderate and significant for the short term
in all areas because of an increase in the potential for random raptor
shooting and disturbance to nesting. Long-term impacts will be low and
significant In all areas because of the loss of raptor habitat and the
increased potential for random raptor shooting.

3.5.2.7 Other Birds J
3.5.2.7.1 Baseline Future - No Action Alternative

The other birds resource, under normal conditions, tends to vary in
population size over time (and location) due to range or habitat condition,
unpredictable weather conditions, disease, and illegal hunting pressures.
Human population-related pressures have caused sone species or several of
these groups to come under sv:,: *.Pgrp,. of direct or indirect human
management. Management agency goals ace co maintain these populations in an
approximate equilibrium with the available habitat that can support them.
These goals may help to preserve the species in this equilibrium. Management
goals may include habitat (vegetation) restoration or preservation of specific
habitat types that are important or critical to the species survival. Trends
in population size for the most actively managed species will vary depending
on the agency perception of the need to increase, decrease, or maintain a
specific population. These perceptions and goals can and do vary over time
because of public and private agency concerns, pressures, and/or perceptions
of value, usefulness, and/or extent of the resource. Therefore, the existing
conditions are assumed to reflect the general conditions for t•- future with
the expectation that ther, will be increasing land use and recreational

pressures.
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3.5.2.7.2 Proposed Action

Analysis of impacts on other birds is based on the future baseline
conditions. The proposed project is expected to have negligible impacts that
are not significant on other birds. No direct impacts are anticipated within
the ROI. Indirect impacts such as random shooting are considered to be
negligible because of the relatively high reproductive rates, widespread
distributions, and relatively large populations of these species.
Construction activities within the Flights and on F.E. Warren AFB are also
expected to be negligible.

Impacts to other birds from permanent and temporary loss of habitat in the
Flights and on F.E. Warren AFB would be negligible and not significant because
these species are widely distributed, mobile, and an extensive amount of
alternate habitat is available. Direct mortality would be limited to species
with immobile young. Impacts from this loss would be negligible and not
significant because of the relatively high reproductive rates of these
species.

Temporary and permanent habitat losses and direct loss of life may also result
from the expansion of aggregate quarries and construction of dispatch
stations. These losses are expected to have negligible impacts on other bird
species.

Overall, impact levels on other birds in the ACS and the ROI are negligible
during the short term because of relatively broad distributions and high
reproductive rates of these species.

3.5.2.8 Amphibians and Reptiles

3.5.2.8.1 Baseline Future - No Action Alternative

Reptile and amphibian resources, under normal conditions, tend to vary in
population size over time (and location) due to range or habitat condition,
unpredictable weather conditions, disease, and illegal hunting pressures.
Human population-related pressures have caused some amphibian and reptile
species to come under some degree of direct or indirect human management.
Management agency goals are to maintain these populations in an approximate
equilibrium with the available habitat that can support them. These goals may
help to preserve the species in this equilibrium. Management goals may
include habitat (vegetation) restoration or preservation of specific habitat
types that are important or critical to the species survival. Trends in
population size for the most actively managed species will vary Japending on
the agency perception of the need to increase, decrease, or maintain a
specific pr-rulation. These perceptions and goals can and do vary over time
because of public and private agency concerns, pressures, and/or perceptions
of value, usefulness, and/or extent of the resource. Therefore, the existing
conditions are assumed to reflect the general conditions for the future with
the expectation titat there wfl be 1nrsrQing land use and recreational Ipressures.

35
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3.5.2.8.2 Proposed Action

Analysis of impacts on reptiles and amphibians is based on the future baseline
conditions. The proposed project would not cause any significant impacts to
amphibian and reptile populations in the ROI. No direct impacts such as
habitat loss or mortality will occur within the ROI outside the ACS. Indirect
impacts resulting from an increase in the regional human population, including
random shooting of rattlesnakes and other species, will be negligible to the
populations of these animals due to their secretive nature and relatively wide
distributions. Negligible impacts are expected for the unique/rare amphibian
and reptile species within the ROI- outside the ACS, including the Wyoming
toad, pale milk snake, western smooth green snake, and wood frog.

Both long and short-term habitat loss for amphibians and reptiles may occur at
silos, access roads (including overpasses), and cable paths within the ACS.
Short-term construction activities at these s;tes may result in the direct
mortality of individual amphibians and reptiles because their mobility is
relatively low. These impacts are considered negligible due to the relatively
broad distributions of most species (Table 2.6.2-17), and their relatively
high recovery rates. Disturbed areas may be repopulated as revegetation
occurs. In addition, these impacts will be dispersed over a large number of
sites within the ACS, reducing the potential for the loss of concentrated
areas of habitat. However, impact levels may be low and significant if the
pale milk snake occurs at potentially impacted areas in the ACS.

No sensitive amphibian or reptile habitats occur within the cable path
alternatives (Table 2.6.2-17). Although the range of the pale milk snake may
include portions of several cable paths, the actual occurrence of this species
has not been verified at these sites.

habitat loss and the direct loss of individual amphibians and reptiles may
occur as a result of construction activities on F.E. Warren AFB and other
disturbed areas. These impacts may occur at the WSA, SSA, connecting roads,
and utility corridors on F.E. Warren AFB, and at aggregate quarries and
dispatch stations. Impact levels resulting from habitat loss or direct
mortality will be negligible, due to the relatively low quantity of habitat
affected, and the relatively broad distributions and high recovery rates of
these species.

Overall impacts on reptiles and amphibians in the ACS and the ROI are
negligible during the short and long tern because of the relatively broad
distributions and high reproductive rates of these species.

3.5.3 Fisheries Resources

3.5.3.1 Baseline Future - No Action Alternative

Fisheries resources, under normal conditions, tend to vary in population size
over time (and location) due to habitat conditions, unpredictable changes in
streamflows disease, and annual fishing pressures. Human population-related
pressures have caused many fish species to come under some degree of direct or
indirect human management. Managem•ent agency goals are to maintain these
populations In an approximate equilibrium with the avallablo :iabitat that can
support them. These goals may allow varying levels of annual take within this
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equilibrium or may just permit preservation of the species. Management goals
may also include habitat restoration, improvement measures, and preservation
of specific habitat types that are important or critical to the species
survival. Trends in population size for the most actively managed species
will vary depending on the agency perception of the need to increase,
decrease, or maintain a specific populati&n. These perceptions and goals can
and do vary over time because of public and private agency concerns,
pressures, and/or perceptions of value, usefulness, and/or extent of the
resource. Therefore, the existing conditions are assumed to reflect the
general conditions for the future with the expectation that there will be
increasing land use and recreational pressures.

3.5.3.2 Proposed Action

Analysis of impacts on fisheries is based on the future baseline conditions.
The determination of significance for fisheries is generally based on the need
to protect and maintain the fisheries. These concerns include the potential
effects of increased fisherman take on the available resource and the need for
increased management of the resource through increased stocking or
restrictions on take as well as construction-related impacts to streams.

Aquatic resources in the ROI will not be impacted directly by construct'on
activities. Fishing opportunities may decline due to the estimated increase
in the fishing population projected for the period of project construction. A
significant, soort-term, low impact may occur on waters that ire currently
overfished o, at fishing capacity. Long-term impacts due to increased fishing
pressure in the ROe are expected to ne negligible (Table 3.5.3-1).

Impacts from increased fishing pressure on South Dakota fisheries in the ROe
are expected to be negligible and not significant.

Although population increases are anticipated in the Fort Collins and Greeley
areas of Colorado during peak project years, most of these inmigrants would
come from Denver. Consequently, increases in fishing pressure are expected to
be negligible in the Colorado ROI.

Available data on the fisheries resources in the Nebraska portion of the ROI
suggest that impacts from project-related increased fishing pressures during
the peak-construction period will be short tern, significant, and low. Long-
term impacts will be negligible. Lake Minatare may receive some increase in
fishing pressure from the Scottsbluff area. The North Platte and Niobrara
rivers are anticipated to experience negligible fishing pressure impacts
because these fisheries are limited by irrigation drawdown problems (NGPC,
personal communication. 1983).

Impacts from increased fishing pressures in the Wyoming portion of the ROI as
a result of project-related population increases are expected to be short
tern, significant, and low. The projected increase of 14,400 fisherman days
during the peak year 1987 is less than I percent of the estimated aniual
number of user days in the Platte River drainage basin of Wyoming. It is
anticipated that most of the fishing pressure increases will occur in areas
that are relatively close to Cheyenne, such as the Laramie Plains Lakes, and
Glendo Reservoir.
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Aquatic resources within the ACS may be impacted by project-related population
increases and direct construction activities associated with stream crossings.

Construction of proposed access roads and cable paths at stream crossirgs
within and adjacent to the Flights may cause an increase in the turbidity
levels in perennial streams. Intermittent drainages are not expected to be
impacted if construction activities occur during no-flow periods. Although the
effects of relatively long term or heavy silting nn fishes have been known to
cause egg mortality, tissue, and epithelial damage and the roductirn mnd/nr
shifting o i benthic organisms (Gammon 1970), proposed construction activities
at stream crossings are expected to be short term. Fish reportedly tend to
avoid turbid waters when possible, and available information suggests
fingerling and adult fishes are tolerant to temporary periods of increased
turbidities. Impacts resulting from increased turbidity levels are
anticipated to be significant, short term, and low level on streams within and
adjacent to the Flight areas (Table 3.5.3-1, Figure 3.6.1-1).

Implementation of the assumed mitigation measures (restriction of vehicle
maintenance activities to areas away from stream banks, and the placement of
construction lay down areas outside of riparian or other sensitive areas) will
prevent petroleum spills within streams. Therefore, the impacts are expected
to be negligible and not significant. However, in the event of an accidental
petroleum spill (motor oil, gasoline, and diesel fuel), impacts due to water
quality changes may be short term, low level, and significant. Impacts from
habitat degradation due to construction activity in streambeds are expected to
be significant, low level, and short term (Table 3.5.3-I, Figure 3.6.1-1).

Project-related population increases may increase the amount of fishing
pressure on streams within and adjacent to the Flight areas. Aquatic
resources that contain game fish include Horse, Chugwater, Bushnell, Bear,
Richeau, Little Horse, Maxwell, and Spring creeks (WGFD 1983-b), and Oliver
Reservoir (NGPC, personal communication, 1983).

Oliver Reservoir in Kimball County is expected to receive most of the fishing
pressure in Nebraska because it is relatively close to Cheyenne and has
recently been renovated.

An increase in fishing violations such as fishing without a proper license and
keeping fish over the limit may be expected. Fishing pressure impacts within
the ACS are expected to be significant, short term, and low. Long-term
impacts are anticipated to be negligible.

Aquatic resources within F.E. Warren AFB that may be directly impacted by
construction-related activities with the RI, R2, or R3 alternatives include
Crow and Diamond creeks. Increased turbidities may result from construction
activities associated with stream crossings. These impacts are expected to be
significant, short term, and low (Table 3.5.3-1). Habitat loss due to road
grading at Diamond Creek may also occur during construction, and rignificant,
short-term, and low-level impacts will result, as it is anticipated that
normal dnd springtime flows would return streambed conditions to preproject
status. Impacts due to population increases on current fishing pressures at
Crow and Diamond creeks are expected to be negligible because of the low
quality cf the existing sport fishery.
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Potential removal of sand and gravel from aggregate quarries located in or
adjacent to streambeds may cause short-term increased turbidities and habitat
loss. These impacts are anticipated to be short term, significant, and low
level (Table 3.5.3-1). A long-tern impact that may occur as a result of sand
and gravel removal from streambeds would be the formation of pools. If
properly designed, this could potentially provide improved fish habitat and
consequently increased fishing opportunities. No impacts due to construction
of the dispatch stations or overpass modifications are expected on fisheries
resources.

Overall impact levels on the fisheries will be low and significant in the
short term in the Flight areas and on F.E. Warren AFB due to construction-
related disturbances such as increased siltation and potential habitat loss.
Impact levelý due to increased fishing pressures are expected to be short
te , significant, and low level in the Flight areas and ROI. Long-term
impacts on fisheries are anticipated to be negligible.

3.5.4 Unique and Sensitive Habitats

3.5.4.1 Veqetation

3.5.4 1.1 Baseline Future - No Action Alternative

Past and current tret,.,s in human population-related impacts on the unique and
sensitive vegetation resources will be expected to continue and be a
representative projection of future baseline. Unique and sensitive vegetation
communities contiruL to be impacted by human demands such as grazing,
agriculture, and other lant usa developments. Quantity and quality of unique
and sensitive vegetation zontinues to decline. The rates of change are
dependent on management agency and public perceptions of value, usefulness,
and/or extent ý.F the resourcp. Under normal corditions, populations vary in
size uver time due to nttural succession~l changes, unpredictable weather,
wildfire, and floods. Future baseline Is expectee to continue with the same
type of vegetation changes hrought about by urban and agricultural land use
and wildlife habitat and recreation management policies that inrluence unique
and sensitive vegetation at oresent. Therefore, the existirn Zonditions are
assumed to reflect the general conditions for the future with the expectation
that there will be increasing land use and recreational pressures.

3.5.4.1.k Proposed Action

Analysis of impacts on uniquie vegetation is based La future conditions. No
significant impacts to vegetation are antlcipaleo within the. ROI since direct
project-related impacts will be limitod to the ACS and closely adjacent
areas. The impacts to unique and sensitive vegetation are significant because
of the unique character of the vegetation.

Pliparian zor.es in the ACS may be adversely affected due to construction-
related disturbances. The estimated acreage of riparian vegetation that may
be disturbed along road corridors within Flights Is delineated on
Tables 3.5.1-1 and 3.5.1-2. It is expected that less thai I acre of riparian
vegetation will be disturbed along road corridors outside of the Flight
portion of the ACS. The estimated acreage of riparian vegetation that may be
disturbed along the 11 alternative cable paths is delineated on Table 3.5.1-3.
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Disturbance to riparian and associated wetland areas will constitute
significant, moderate, short-term In pacts within the Flights and on
F.E. Warren AFB. Impacts to riparian and wetland areas are significant due to
specific concerns stated in the Council on Environmental Quality regulations
such as, "unique characteristics of the geographic area such as the proximity
to 'wetlands' or ecologically critical areas." Short-term impacts on riparian
areas associated with DAR and cable installation activities include loss of
vegetation and increased erosion potential. Long-term impacts reflect the
length of time required for revegetation and recovery of the tree and shrub
components of riparian and wetland habitats after disturbance. Disturbance
impacts to riparian vegetation will be significant and moderate in the short
term and significant and low level in the long term.

Impacts related to project activities will have a significant, moderate short-
term impact and a significant, low-level, long-term impact on riparian
vegetation along Crow and Diamond creeks on F.E. Warren AFB. These impacts
will be short and long term, primarily due to the length of time necessary for
recovery of shrubs and trees following disturbances and to the loss of
riparian habitat due to the expansion, modification, and construction of
roads. The riparian vegetation also provides known areas of habitat for the
U.S. Fish and Wildlife Service (USFWS) Category One species, the Colorado
butterfly plant, as well as potential habitat for expansion of the species
population. Impacts which will be significant and which could also affect
riparian vegetation in an unnamed drainage near Cheyenne Road and Parade
Avenue on F.E. Warren AFB will be moderate over the short term and low level
during the long term.

With implementation of the appropriate assumed mitigations, the three
alternative new road configurations, I.e., RI, the Proposed Action-R2, and R3,
including the offbase circulation corridors, will have significant, moderate,
short-term, and low-level, long-term, site-specific impacts to riparian
habitat. These impacts will be significant because of the unique character,
limited distribution of the riparian vegetation within the region, and its
relatively high quality as a result of the general protection afforded by
being on F.E. Warren AFB. The offbase impacts are negligible and not
significant at the Interstates 25 and 80 interchanges and along Round Top Road
south of the F.E. Warren AFB boundary. Low and moderate impacts in both the
short and long term which are significant on riparian vegetation will occur at
Crow and Diamond creeks, along the Proposed Action north/south roadway
alignment which are portions of the R2 and R3 alternatives. High, short and
long-term significant Impacts will occur at the Crow and Diamond Creek
crossings on the Round Top Road design option due to the potential for
increased disturbance to the streambed and flow characteristics that may
affect downstream riparian habitats. Alternatives Ri and R2 will also have
moderate, short-term, low-level and long-term, significant impacts on riparian
habitat at an unnamed drainage on the southern roadway alignment although the
impact will be somewhat lower than that at the Crow and Diamond Creek
crossings. Impacts to riparian vegetation will be negligible if the design
option to Alternative RI is selected. With implementation of the appropriate
assumed mitigations, the east/west roadway (Happy Jack Road alignment)
associated with the RI and R2 alignments witll have significant moderate,
short-term, low-level, long-term impacts on riparian vegetation at the Crow
Creek crossing near base Gate No. 2. Iacts on riparian vegetation due to
expansion of the cone of depression due to water level lowering around the
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Cheyenne wellfield (as described in Water Resources Section 3.2.1.4.4.2) are
expected to be short and long term, low and significant. With implementation )
of the appropriate suggested mitigations, the impacts would be negligible.

If riparian vegetation is present at aggregate quarry sites, impact levels may
vary depending on the amount of disturbance. If riparian vegetation occurs
near potential dispatch stations, impacts may occur. However, due to the
small acreages involved this will be a negligible impact. No impacts on
riparian vegetation are expected to cccur because of proposed overpass
modifications.

Overall impact levels on unique and sensitive vegetation in the Flight and
F.E. Warren portions of the ACS are significant and moderate during the short
term, and significant and low level during the long term because of vegetation
loss and habitat disturbance.

3.5.4.2 Wildlife

3.5.4.2.1 Baseline Future - No Action Alternative

Unique and sensitive wildlife species dnd habitat resources, under normal
conditions, tend to vary in population size over time (and location) due to
range or habitat condition, unpredictable weather conditions, and disease.
Human population-related pressures have caused most unique and sensitive
wildlife ptoulations (species) to come under some degree of direct or indirect
human manao.enment. Management agencies' goals are to maintain these
populations in en approximate equilibrium with the available habitat that can
support them. Tirese goals may include preservation of the species, habitat
(vegetation) restoration, and/or preservation of specific habitat types that
are important or critical to the species surviv:1. Trends in population size
for the most actively managed species will vary depending on the agency
perception of the need to increase, decrease, or maintain a specific
population. These perceptions and goals can and do vary over time because of
public and private agency concerns, pressures, and/or perceptions of value,
usefulness, and/or extent of the resource. Therefore, the existing conditions
are assumed to reflect the general conditions for the future with the
expectation that there will be increasing land use and recreational pressures.

3.5.4.2.2 Proposed Action

Analysis of impacts on unique and sensitive wildlife habitat is based on the
future baseline conditions. No significant direct impa.ts are anticipated to
occur to unique or sensitive wildlife habitat within the ROe outside the
ACS. The project will not directly cause habitat loss, construction activity
disturbances, or mortality in the region. Potential indirect impacts
occurring to wildlife in the Ro0 are discussed in Sections 3.5.2,1
through 3.5.2.8.

Unique or sensitive wildlife habitats potentially impacted by the project
within the ACS include the pronghorn migration route in the northern portion
of Flight Q, and mule deer critical-winter-yearlong habitat along Horse and
Chugwater creeks, also within Flight Q. Potential project-related impacts
occurring in these areas include construction activity disturbances, increases
in mortality from road kills% illegal poaching of big game, and limited • )
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habitat loss. Construction disturbances (including noise ard vehicle movement
at silos and access roads) and increased mortality (road k~ills and illegal
poaching), may cause significant, short-term, low-level impdcts to pronghorn
and mule deer within these sensitive areas. Negligible ionpacts due to habitat
loss are anticipated because of the small quantity of affected habitat. The
modification of overpasses on State Highway 71 near Kimball and Interstate 25
near Cheyenne will have negligible impacts on unique or sensitive wildlife
habitat because of the high level of present disturbances dt these sites.
Impact levels are based on the localized short duration of activity, species
mobility, and the WGFD'S ability to manage big game populations.

No impacts to unique or sensitive wildlife habitat occur withirn the cable
paths or on F.E. Warren AFB. Potential impacts because of Lhe expansion of
existing aggregate quarry sites may reduce pronghorn, mule deer, or elk
critiLal-winter-yearlong habitat. Short and long-term loss of habitat and
short-term construction disturbances may potentially occur at these sites if
critical habitat is affected. Significant, low-level impacts are predicted
from these effects because the project would be expanding the extent of a
presently disturbed site, with low quantities of habitat affected. A short-
term increase in the incidence of road kills and illegal killing of big game
may also occur. However, it is expected that these impacts would be
negligible since the increase in human activity w#ould be very localized.

Unique or sensitive wildlife habitat will receive no significant impacts from
proposed dispatch stations since no unique or sensitive wildlife habitat is
known to occur near Cheyenne, on F.E. Warren AFB, or near Chugwater or
Kimball, where dispatch stations may be located.

r Overall impacts on unique and sensitive wildlife habitat in the Flight and
F.E. Warren portions of the ACS and ROI are negligible in the short and long
term because of the minimal quantity of dispersed habitat affected.

3.5.4.3 Fisheries Resources

3.5.4.3.1 Baseline Future - No Action Alternative

No unique and sensitive aquatic habitats are known to occur within the study
area.

3.5.4.3.2 Proposed Action

No unique and sensitive aquatic habitats are known to occur within the study
area.

3.5.5 Threatened an! Endangered Species

3.5.5.1 Vegetation A

3.5.5.1.1 Baseline Future - No Action Alternativi

Past and current trends in human population-related imoacts on the native
vegetation supporting rare, threatened, and endangered plant resources will be
expected to continue and be a representative projection of future baseline.
In many cases, native vegetation communities that support such species V
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continue to be impacted by human demands such as grazing, agriculture, and
other land use developments. Quantity and quality of the native vegetation
continues to decline. The rates of change are dependent on management agency
and public perceptions of value, usefulness, and/or extent of the resource and
the legal status of the habitat. Under normal conditions, populations vary in
size over time due to natural successional changes, unpredictable weather,
wildfire, and floods. Future baseline is expected to continue with the same
type of vegetation changes brought about by urban and agricultural land use
and wildlife habitat and recreation management policies that influence
threatened and endangered plants or their habitat at present. Therefore, the
existing conditions are assumed to reflect the general conditions for the
future with the expectation that there will be increasing land use and
recreational pressures.

3.5.5.1.2 Proposed Action

Analysis of impacts on threatened, endangered, and rare plant species is based
on future baseline conditions. Ten federal-listed plant taxa may occur in the
ROI; however, only the Colorado butterfly plant, a Category One species, will
be adversely affected due to construction-related disturbances at F.E. Warren
AFB. The other nine federally designated taxa will not be affected by the
proposed project since project-related impacts will be limited to species
within the more localized ACS. Fourteen plant species considered rare in
either Wyoming or Nebraska are known to occur within the ACS but only the
woolly milkvetch will receive project-related impacts.

No known individuals or populations of fedei~l-listed threatened or endangered
plant species will be adversely affected due to proposed road modifications
within the Flights. The woolly milkvetch, a Wyoming rare species, may be
impacted if road widening is necessary 1.5 miles south of Silo R-11. Road
widening activities in excess of 10 meters from the existing road edge would
result in the removal or burial of some individuals. It is not known if dust
deposition from increased vehicular activity on the associated dirt road would
adversely affect this late-spring flowering species. Known populations of
13 other state-listed rare species lie outside of a mile-wide corridor along
access roads and would not be impacted by proposed project-related
construction activities.

No known individuals o,, populations of federal-lIsted threatened or
endangered, or state-listed rare plant species will be adversely affected due
to modification of roadwayv outside of the Flights.

No known individuals or populations of federal-listed threatened or endangered
plant species will be adversely affected due to silo modification. The rare
(Wyoming) woolly milkvetch may be directly impacted at Silo P-2, since
individuals were observed within a few meters of the access road and security
fence around the silo. Short and long-term impacts to the woolly milkvetch at
this silo site will be significant and moderate if widening of the access road
or silo modification results in removal or burial of individual plants of this
species. However, if construction at this site is contained within the
already cleared perimeter area outside the security fence and existing access
road, and staging and/or disturbance related to vehicle turn-around is
minimal, the species will probably not be adversely affected.
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No known individuals or populations of federal-listed threatened or
endangered, plant species will be adversely affected due to installation of
the proposed cables. The woolly milkvetch was observed within cable path SB1
where impacts may be short and long term, significant, and moderate. Similar
impacts ,may be expected along other cable paths if it also occurs there.

The Federal-listed Category One Co'iurado butterfly plant and its critical
habitat will be impacted by the transportation and utility corridor crossings
of riparian habitat associated with Crow and Diamond creeks and an unnamed
drainage near the intersection of Cheyenne Road and Parade Avenue. With
implementation of appropriate assumed mitigations any short or long-term
impacts to the population or habitat of the Colorado butterfly plant would be
significant and moderate. Proposed facilities-related construction will not
impact this species. The implementation of the Colorado butterfly plant
biological study plan, to be developed as part of the Endangered Species Act,
Section 7 consultation process, will provide the benefit of increased
knowledge about the plant's ecology and biological functions. Such a study
will help identify the potential for transplanting, or reestablishing and
managing populations in appropriate habitat with a higher likelihood of
success than might otherwise be possible.

With implementation of assumed mitigations, the three alterative new road
configurations (the Proposed Action-R2, RI, and R3) will result in moderate,
short and long-term significant impacts to the Colorado butterfly plant
population within the base. The offbase circulation components of RI, R2, and
R3 at the Interstates 25 and 80 interchanges and along Round Top Road south of
the F.E. Warren AFB boundary will not affect the Colorado butterfly plant.
Portions of the R2 and R3 alternatives along the north-south alignments will
cross Colorado butterfly plant habitats onbase at Crow and Diamond creeks.
The Proposed Action-R2 also crosses an unnamed drainage south of the WSA that
supports the Colorado butterfly plant. With implementation of appropriate
assumed mitigations, proposed new bridge construction at the onbase Crow Creek
site and culvert upgrade at the onbase Ninth Street and Diamond Creek site
will result in significant, moderate, short and long-term impacts. However,
high, short and long-term, significant impacts will occur if the offbase Round
Top Road design option to Alternatives R2 and R3 is utilized. Extensive
roadwork is required on Round Top Road to provide 1) a temporary structure to
maintain traffic over Crow Creek, 2) remove the existing timber trestle
bridge, and 3) replace the bridge with a singl'e span structure. In addition,
a culvert extension and road widening will be required at the Diamond Creek
crossing of the design option.

Portions of the RI and R2 alternatives along the southern roadway alignments
will cross Colorado butterfly plant habitat in an unnamed drainage of Cheyenne
Road and Parade Avenue. Proposed road widening and culvert extension at this
site will result in moderate, significant, short and long-term impacts.
Further east along the southern alignment, moderate, significant, short and
long-term impacts to Colorado butterfly plant habitat will also result from
bridge construction acrosi Crow Creek near base Gate No. 2. The impact levels
for Alternative R1, while moderate, are somewhat lower than R2 and R3 because
it does not cross Crow and Diamond creeks near the Colorado butterfly plant
population. however, impacts to the Colorado butterfly plant will be
negligible if the design option to Alternative Ri is selected.
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Impacts at aggregate quarries may vary, depending upon the occurrence of
threatened and endangered plant species In or adjacent to quarry sites. No
threatened or endangered plant species are known to occur at alternative
dispatch stations, therefore impacts would be expected to be negligible. If
quarry sites near Laramie, Wyoming are utilized as aggregate sources, then
impacts to the Federal Category One Laramie false sagebrush will need to be
evaluated.

Overall impact levels for threatened and endangered plant species will be
short and long term, moderate and significant in the Flights and F.E. Warren
AFB within the ACS ,due to construction-related habitat disturbances and loss.

3.5.5.2 Wildlife

3.5.5.2.1 Baseline Future - No Action Alternative

Threatened and endangered wildlife resources, under normal conditions, tend to
vary in population size over time (and location) due to range or habitat
conditions, unpredictable weather conditions, disease, and annual hunting and
trapping pressures. Human population-related pressures have caused threatened
and endangered populations (species) to come under some degree of direct or
indirect human management. Management agency goals are to maintain these
populations in an approximate equilibrium with the avallable habitat that can
support them. These management goals may include preservation of the species,
habitat (vegetation) restoration, and/or preservation of specific habitat
types that are important or critical to the species survival. Trends in
Dopulation size for the most actively managed species will vary depending on
the agency perception of the need to increase, decrease, or maintain a
specific population. These perceptions and goals can and do vary over time
because of public and private agency concerns, pressures, and/or perceptions
of value, usefulness, and/or extent of the resource. Therefore, the existing
conditions are assumed to reflect the general conditions for the future with
the expectation that there will be increasing land use and recreational
pressures.,

3.5.5.2.2 Proposed Action

Analysis of impacts on threatened, endangered, and rare wildlife species is
based on future baseline conditions. The proposed project could directly and
indirectly impact one or more of the federal-listed or proposed species of
wildlife. Wildlife species of special state concern may also experience
direct or indirect impacts from the proposed project.

Impacts to wildlife species within the RO0 would be indirect, resulting from
the activities of project-related iimigrants. Indiscriminate or random
shooting may result in signifltant indirect impacts to wildlife (Table
3.5.2-1). Generally, indiscriminate shooting is one of the major mortality
factors among bald eagles in the west (WGFD, personal communication, 1983).
Indiscriminate shooting say have s'inrt-tern, significant, and low impacts on
the bald eagle within the RO. This impact could peak during the years of
maximum construction activity and decrease In the years following this
constroction period. Impacts from shooting may cause short-tem low impacts
on the bald eagle within the ACS.
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The peregrine falcon, whooping crane, black-footed ferret, and Wyoming toad
are not expected to experience significant Indirect impacts from the proposed
project. Indiscriminate (random) shooting would not significantly impact
peregrine falcons or whooping cranes because their low occurrence within the
ROI reduces the probability of shooting mortality. Black-fonted ferrets and
the Wyoming toad are not expected to experience indirect impacts because their
potentlal populations are small and scattered in locations that are not
readily accessible.

The burrowing owl and swift fox are two species of special state concern that
may experience indirect impacts within the ROI and ACS. The burrowing owl may
be impacted by indiscriminate shooting. The probability of this impact is
considered to be small because of the owl's low occurrence. Therefore, this
impact would be low, short term, and significant. Increased trapping pressure
In, the ROI due to the proposed project may impact the swift fox. This impact
is expected to be significant, low level, and short term, because the human
population increase caused by the project is expected to be relatively small.

Direct impacts would occur within the ACS and be associated with permanent and
temporary loss of habitat. With the implementation of appropriate assumed
mitigations, the types and amounts of habitat anticipated to be disturbed by
the proposed project would not impact the peregrine falcon, bald eagle, ur
whooping crane.

The occurrence, distribution, and abundance of the black-footed ferret within
the ACS are unknown. Prairie dog towns are known to occur adjacent to several
silos and access roads; therefore, the ferret may also occur near these sites
of construction activity. The black-footed ferret would oe impacted by the
proposed project if a prairie dog town is disrupted and inhabited by
ferrets. Impacts will be negligible with implementation of assumed mitigation
,weasures. However, if prairie dog towns inhabited by ferrets are disturbed,
the resulting impacts to the black-footed ferret would be short and long term,
high, and significant.

The black-footed ferret could experience short and long-term, high, and
significant construction-related impacts if they occur in prairie dog towns on
cable paths. However, impacts will be negligible with implmentation of
assumod mitigation measurts.

Oirect impacts in the ACS may also impact species of special state concern.
The burrowing owl, mountain plover, swift fox, meadow jumping mouse, and pale
milk snake all potentially occur within the ACS. If any of these species
occur within habitat that will be disturbed, the impacts would be short term,
low, and significant because the number of individuals potentially affected
will be small.

Construction-related activity on F.E. Warren AFS is not expected to adversely
affect federal-listed or candidate species of wildlife. The bald eagle.
peregr4 ne falcon, and Whoping crane do not occur on F.E. Warren AFP except as
occasional migrants. Prairie dog towns do not occur on F.E. Warren AF8
therefore there Is little potential for the black-footed ferret to occur
within the base. Impacts to the Vyming toad are not expected because Its
distribution is limited to the Laramie Sasin.
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Project-related construction activities may affect species of special concern

to Wyoming. The burrowing owl is known to occur onbase; however, it is not )
known whether it occurs in the vicinity of the proposed road alternatives (RI,

R2, and R3). If the burrowing owl does occur along any of the alternative
routes developed, low, short-term, and significant impacts may result from
construction of that route.

The occurrence, distributior", and abundance of the meadow jumping mouse on

F.E. Warren AFB is unknown. However, suitable habitat does occur on the base

along Crow and Diamond creeks. The meadow jumping mouse would be impacted if

it occurs within the areas where construction of the proposed new roads cross

its habitat. Road Alternatives R2 and R3 have the maximum potential for

disturbing habitat suitable for the jumping ,ouse. Impacts to the meadow
jumping mouse wuuld be significant, low, and thort term because of its high
reproductive rate.

Expansion of aggregate quarries and construction of dispatch stations may

impact federal and state species if special concern. However, since the

location, amount, and types of habitats. that may be disturbed by expansion of

existing quarries are not specifically known, precise impacts to the species
of special concern cannot be determined. If species of special concern occur
on these locations, the impacts 'would be significant, but short term and low

level because of mobility or potential high reproductive rates, Although the

occurrence of species of special state concern on potential dispatch stations
i% unknown, impacts resu|ltng from dispatch stations construction are expected
to be negligible because of the small size and urban lo'.ation of these
areas. However, if one or more of chese species does occur on a selected
dispatch station the impacts would be low, short term, and significant.

Overall impact levels for thre~tened and endangere. wfldllfe specaes ore

anticipated to be short term, sigolticant, and low level in the Flight areas,
F.E. Warren AFB, and the ROI due to proiect-r.elated habitat less, construction
activity disturbances, and raa;idc shootinj.

3.5.5.3 FIsheries Resources

3.5.S.3.1 Baseline inture - NO Action Alternative

Threatened and endangered fishories resources, under normal conditions, tend
to vary In oopulation sitz over.time and location fte to habitat condition,
unpredictable changes in streawflao. disease, and annual 'ishing prtessres.
Hunan population-related pressures have caused ýny thr'etenei and ondan•ert
fish species to come under s degree nf direct or imdirect humn
ma"agemnt. Managment agency goals ar* to .•intain these populations in an
approximate equilibrium with the availablie habitf, that can support them.

These goals may persmt preservation of the species by restriction of annual

take. Mafnagemint goals may also Include rt~ibtat restoration, Improvemoit
easures, and preservation of specific habitat types that art Important or

critical to the species survival. Trt*rds In population size for tne W-st
actively mwaged species will vary depending on the agency perceptio' of the
need to increase, decrease, or muin.Wtn a specific poulitton. These
perceptions &M goals can and do vary Over time because of pub'!c and private
agency concerns, prussy'es, and/or perceptions of valte, aj~sefvlrnss, and/or
extent of the resource. Therefore, the existing conditions are assaed to
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reflect the general conditions for the future with the expectation that there

"will be increasing land use and recreational pressures.

3.5.5.3.2 Proposed Action

Analysis of impacts on threatened and endangered and rare fish species is
based on future baseline conditions.

No direct or indirect impacts from construction activities are expected to
affect any state or federal-listed rare, threatened, or endangered fish
species in the ROI. The expected minor increase in fishing pressure in the
federally endangered greenback cutthroat trout habitat is expected to have
negligible impacts on the species.

Direct constr-iction-related activities associated with proposed DAR st.eam
crossings on Lodgepole Creek within the ACS may have significanit, short-term,
moderate impacts on the orengethroat darter, If the species has become
reestablished from downstream populations. This species is listed as an
undetermined status by the WGFD and has a high research/management priority to
maintain and increase present populations. The comnmon shiner (rare status,
Wyoming) may experience snort-term, significant, and low impacts related to
construction activities at access road and cable path stream crossings within
the ACS. This species was collected in Bushnell Creek at cable path RBI
during the November 1983 field survey. Management agency conqern is low for
this species because populations appear to be stable, and may occur in several
streams in southeastern Wyoming (WGFD. personal conmunication, 1983). Manage-
ment practices to maintain or increase current population levels have been
low.

Direct construction-related activities associated with the proposed access
road configurations RI. R2. or R3 at strea crossings at Dlamcnd and Crow
creeks on F.E. Warren AFB say impact the c¢ n shiner. Although information
on the abundance of this species is limited, data collected during the June
1983 field survey from Diamond and Crow creeks indicate common shiner
populations appear to L stable within these streams. Construction-related
-impacts on these species such as increased turbidity levels ;,v di mrt.Q.,, of

habitat ire expected to be significant, short ten,. and low (WGFO, p•ersonal
cammunication, 1983) (Table 3.5.3-1).

Implmntation of the assued mitigation easures (restriction of vehicle

maintenance activities to areas away from stream banks. and the placement of
construction lay down areas outside of riparian or other sensitive areas) will
prevent petroleum spills within streams. Therefore, impacts are expected to
be negligible and not significant. mowver, 4n the event of an accidental
wetroleum spill (motor oil, gasoline, and diesel fuel), impacts due to water
quality changes may be short term, low level, and significant.

Overa•l ipact levels for threatened and endangered fish species Are expected
to be short term, significant, and of moderate level within the Flight areas
for the orangethroat darter due to co€structton-rtlated disturbances such as
increased turIdtLtes and habitat disturbances. Impact levels will be short
tert, significant, and low level on F.E. Varren AFI due to construction-
related activities for the c,,mon shiner.
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3.6 Summary of Impacts

3.6.1 Impact Matrix

Using the input developed. from the impact evaluation inodel, impacts co
biological resource components (i.e., species, vegetation tyoes, or habitat
types) have been summnrized (Figure 3.6.1-1) to present impact levels and
significance for the 0 -noosed Action. Site-specific areas are the locations
within, or adjacent to, the ACS where impacts due to project aztivities will
take place, Site-soecific biological impacts occur in two distinct areas
within the ACS, 1) the Flight area, and 2) '.E. Warren AFB. Regional impacts
indicated in the matrix tables are based on direct or indirect impacts on
biolhqical resources that may occur , 4thir the broader RO0. There are no
biological impacts designated as 'locc." because the biological impacts are
not assessed by city jurisdiction or district boundary. Biological resources
include the potentially affected vegetation, wildlife, and aquatic species.
Threatened and endangered species are included, but because of their special
legal status are discussed separately.

Site-specific impact levels differ between the Flight and F.E. Warren AFB
portions of the ACS, with impacas on vegetation generally being higher on F.E.
1ýarren AF8. The impacts in the regional context tend to be lower than site-
specific impacts. The 51ternative cable paths, roads, and dispatch stations
exhibit some differences in impact level among biological resource elemerts
and among different alternatives (Figure 3,6.1-2). Nine of the 11 cable paths
have low to moderate Impact levels which are all significant, and 2 of the
corridors have negligible impacts which are nrt significant based on general
biological criteria. Consideration of threatened and endangered species
indicates that with implerntatior of appropriate assumed mitigations, irVpact-
on potential black-footed ferret habitat bvould be negligible. '4owever,
impacts on other species of state concern wMil be low, shcrt term, and
significant if they are present in the cable paths. There are generai
similarities for biological resource imoacts among the road alternatives and
among the dispatch statlon alternatives (Figure 3.6.1-2).

The impact level for biological resources in the Flight portion of the Area of
Coqcentrated Study, excluding threatened and radangered species, is short
term, low, and significant due to disruption of vegetation, fisheries, and
wildlife habitat, although there are so"l site specific significant moderate
level impacts on raptors (random shooting) and on unique and sensitive
vegetation habitats (riparian). With implemntatton of the appropriate
assumed mitigations, the biological impacts at F.E. Warrent AFB are moderate
and significant due to disruption and los of unique vegetation and disruption
of raptor nesting for the short term. The overal impNact level for the short
term for biological resources in the ASC (site) (Figure 3.6.1-3) is moderato
due to the weight given to the relatively unique character of the vegetation
on F.E. Warren AFS, the imtpacts to raptors in the Area of Concentrated Study,
and impacts to riparian/wetland vegetation in the Flight portion of the Area
of Concentrated Study. Within the broader Region of Influence, the impacts
are low and significant for the short term, although significant moderate
i.Vact levels (recreation pressures and random shocting) are included in the
overall imact level.
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With implementation of appropriate mitigation the long term overall impact
level in the ACS (site) is low (Figure 3.6.1-3) although the loss of some
components of the vegetation (mixed grass prairie and meadow) on F.E. Warren
AFB will have moderate impacts (Figure 3.6.1-1). In the broader ROI the long
tern impacts will be negligible (Figure 3.6.1-3) although there is a long
term, low, and significant regional impact due to random shooting.

Threatened and endangered species were not combined into the overall
biological sum,,,ary because of their legal status. Differences in site-
specific impact levels within the ACS (Flights and F.E. Warren AFB) are due to
differences in the effectiveness of the implementation of one or more of the
assumed mitigations for the black-footed ferret and the Colorado butterfly
plant. In addition, impact levels also differ due to the potential presence
of various state species of concern.

The summarized impact level for the threatened and endangered species element
will be significant and moderate for the ACS including the Flight portion and
the F.E. Warren AFB area over the short and long term. The impacts will be
low and significant in the broader ROI for the short and negligible in the
long term.

3.6.2 Aggregation of Elements, Impacts, and Significance

For the Proposed Action (Figure 3.6.1-3) and the alternatives (Figure 3.6.1-
2), there are two separate aggregated levels of impact for biological
resources. One composite rating aggregates the level of impact ratings for
four of the biological resources elements: vegetation, wildlife, fisheries,
and unique and sensitive habitats. A separate composite rating is aggregated
for threatened and endangered species, due to the unique legal status of these
resources.

The aggregated impact levels for biological resources indicated short and
long-term impacts are expected to be moderate and signficant of F.E. Warren
AFB: low and significant in other portions (Flights) of the Area of
Concentrated Study. On a regional basis aggregated impacts would be low and
signficant in the short tern. Overall, long-tern regional impacts will be
negligible, although raptors will be subjected to low significant impacts
(random shootings). The aggregated impact levels for threatend and endangered
species Indicate that short-tero, moderate, and signficant impacts are
anticipated in the Flight Areas and on F.E. Warren AFB of the Area of
Concentrated Study. Short-term, low, and signficant impacts may occur
regionally on threatened and endangered species. Long-term impacts are
expected to be moderate and signficant at the site level, and neglgible at the
regional level.

3.6.Z.1 Biological Resources

Ag-egation of impacts took place In two steps. First, levels of impact for
the biological resources subelements were aggregated into composite levels of
impact for each element. This first level of aggregation was based on an
evaluation of the levels of impacts on the subelemmnts and, when appropriate,
use of the highest i*pact level as representative of the impact level for that
Lelwnt. Second, the determination of the overall impact rating for
biological rosources involved aggregation of the impact ratings for the G)
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elements of the resource. The four biological elements .ere aggregated to the
resource level following an evaluation of the impacts on these resource
elements (vegetation, wildlife, fisheries, and unique and sensitive
habitats). The impact evaluations were based on data available for each
resource element.

The process for the aggregation of impact levels attributed to F.E. Warren AFB
and the Flight portion of the ACZ to a composite site impact level (Figure
3.6.1-3) is similiar to that used fop aggregation of the resource. Within two
of the biological resource elements (vegetation and unique and sensitive
habitats) moderate, signficant (but mitigated) impacts on riparian, meadow,
and mixed-grass prairie vegetation on F.E. Warren AFB are important
considerations in aggregating impact levels between the two portions of the
Area of Concentrated Study. These impacts are weighted higher than the low to
moderate level impacts attributed to vegetation, wildlife, fisheries, and
unique and sensitive habitats elsewhere in the Area of Conccntrated Study.

3.6.2.2 Threatened and Endangered Species

Determination of the overall impact rating for threatened and endangered
species involved aggregation of the impact ratings for the elements of this
resource. Threatened and endangered species were left at the resource level
and not combined into the biological category for summarization due to their
legal status. The aggregated impact levels within threatened and endangered
species are based on a similar approach to that described above. In this case
the residual moderate, significant impacts are related to potential impacts on
the Colorado butterfly plant populations at F.E. Warren AFB and potential
similar level impacts on the woolly milkvetch in the Flight portion of the
ACS. The potential for impacts on prairie dog towns (possible black-footed
ferret habitat) in other areas of the ACS will be negligible with the
implementation of appropriate assumed mitigation measures.

3.7 Mitigation Measures

Potential mitigation measures that will be considered are identified below.
One, some, or all of the mitigation measures may ultimately be selected. Each
measure identifies the party responsible to implement, but not necessarily to
pay for, the measure.

a. Scheduling of construction activity to minimize disturbance during
raptor nesting periods. Construction activity within the ACS would
not take place within I mile of an unobstructed, active raptor nest
during the nesting season. This mitigation measure may be effective
in reducing the level of impact on nesting raptors from significant
and moderate to negligible. If selected, implementation of this
mitigation plan should occur during the March through July period
from 1985 through 1990. The responsible agency for implementing
this mitigation measure is the Air Force or appropriate agencies.

b. Scheduling of construction activity to minimize disturbance during
pronghorn migration periods. No project-related construction
activity would occur at Silos Q-9, Q-2, and their access roads
during the time periods when pronghorn are moving between summer and
winter ranges. This mitigation measure will be effective in
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reducing the potential level of impact along the pronghorn migration
route from significant and low to negligible, and if selected,
should be implemented during October and November and April to May
from 1985 through 1990. The responsible agency for implementing
this mitigation measure is the Air, Force.

c. Design and construct roads and stream crossings to minimize
encroachment into stream channels and adjacent riparian vegetation
within the ACS. This mitigation measure will be effective in
minimizing the impact of increased turbiditie, and potential
petroleum spills on the fisheries resources and reducing the impact
level on riparian vegetation from significant and moderate to signi-
ficant and low. If selected, this mitigation measure should be
implemented year-round from 1985 to 1990. The responsible agencies
for implementing this mitigation measure are the Wyoming Hig~iway
Department and Nebraska Department of Roads.

d. Conduct site-specific biological inventories and surveys of culvert
upgrade, and other road modification locations wherever these
potential actions intersect or parallel sensitive vegetation types
within the ACS. This mitigation measure will be effective in
minimizing the d 4sturbance associated with construction activities
in woodland, shrubland, riparian, and meadow areas, and should be
implemented year-round from 1985 to 1990. The responsiole agencies
for implementing th 4 s measure are the Air Force or the appropriate
agencies.

e. Schedule the timing of construction on DAR and cable path stream
crossings to avoid salmonid spawning periods. This mitigation
measure will help maintain the self-propagating populations of
salmonid species by avoiding construction activities that may cause
siltation and/or disruption of reeds during spawning periods
(December-March and July-August 1985 to 1990). The responsible
agency for implementing this mitigation measure is the Air Force or
the appropriate state highway department.

f. Increase monitoring and modeling of the Cheyenne wellfield
operations and raw water supply in the Crow Creek watershed to
better define production capacity. Groundwater model simulation was
done for the Crow Creek wellfields and will continue to be refined
into 1984. A better understanding of the impact of operations,
rehabilitation or relocation of wells, and monitoring would allow
the wellfields to be used to meet all project-related water demands
in Cheyenne with only low or negligible effects on water
resources. It would provide long-term benefit to the Cheyenne
area. This mitigation measure will be effective in providing
information about groundwater fluctuations and potential habitat
modifications prior to any irreversible commitment of natural
resources, and if selected should be implemented as soon as
possible, since current levels of information provide an inadequate
base for future analysis. The responsible agency for Implementing
this mitigation measure is the Cheyenne Board of Public Utilities.
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g. Institute a conservation area on Air Force fee title land for
riparian/wetland habitats. This mitigation measure will be
effective in compensating for impacts to other areas on F.E. Warren
AFB. The responsible agency for implementing this measure will be
the Air Force.

h. Develop a management plan for protection of rare plant species and
sensitive habitats on F.E. Warren AF8. This mitigation measure wiil
be effective in maintaining and protecting rare plant species and
sensitive habitats. The responsible agency for implementing this
measure will be the Air Force.

i. Increase productivity on selected areas of wildlife habitat on
F.E. Warren AFB through promotion of range improvement programs.
This mitigation measure will be effective in compensating for
construction-related impacts to vegetation and wildlife habitat.
The responsible agency for implementation of this measure is the Air
Force.

j. Implement an environmental awareness program for all project-related
employees to educate inmigrants about problems associated with
poaching, illegal hunting and fishing, vandalism, violation of park
regulations, off-road vehicle abuse, etc.

3.8 Unavoidable Adverse Impacts

Unavoidable adverse impacts due to the proposed project would include:

o Random (indiscriminate) shooting of raptors;

o Permanent loss of riparian habitat;

o Temporary and permanent disturbance to shrublatid; and

0 Permanent and temporary disturbance and loss of Colorado butterfly
plant habitat along Diamond and Crow creeks.

3.9 Irreversible and Irretrievable Resource Commitments

Irreversible and irretrievable commitment of resources include:

o Loss of about 2 acres of critical habitat for the Colorado butterfly
plant;

0 Loss of a small amount (( 30 acres) of riparian and meadow vegeta-

tion;

o Loss of a low amount of native grassland; and

o Loss of about 200 acres of big game habitat (on F.E. Warren AFB).
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3.10 The Relationship Between Local Short-Term Use of Man's Environment
and Maintenance and Enhancement of Long-Term Productivity

Short-term uses of the biological components of man's environment include
direct construction-related disturbances and direct impacts associated with an
increase in population which occurs over a period of less than 5 ;ears. Long-
term uses of man's environment include those impacts occurring over a period
of more than 5 years, including permanent habitat loss.

The relationship of the Proposed Action and the assumed mitigations to the
goal of the National Environmental Policy Act is expressed in terms of a
National Environmental Policy Act objective to maintain and enhance the long-
term productivity of the biological components of the environment. It is
assumed future trends will reflect current conditions with the expectation
that there will be increasing land use and recreation pressures on the
biological systems in the project area. The evaluation of the short-term use
of the biological components of the environment, with the implementation of
the Proposed Action and the assumed mitigations, was made with respect to the
existing biological environment, and long-term environmental trends within the
ROI. Implementation of the assumed mitigations on short-term impacts will
lead to maintenance of long-term productivity for most biological resources.

Short-term uses would create an environmental trade-off situation with respect
to long-term productivity of some biological resources. The main trade-off
involves the use of some Colorado butterfly plant habitat and the loss of some
individuals of this species due to road construction and upgrade on
F.E. Warren AFB. Through implementation of assumed mitigations, the direct
impact (loss of habitat and individuals) on the Colorado butterfly plant will
be minimized, and the long-term maintenance and Enhincement of the onbase
population, and perhaps the enhancement (through transplanting) of offbase
populations, Is provided for as well.
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4.6 GLOSSARY

4.1 Terms

Area of Concentrated Study: an area(s) within the Region of Influence which
will receiv• the majority of environmentAl impacts. Environmental existing
conditions a% impact analyses are focused within the Area of Concentrated
Study for this EPTR. The Area of Concentrated Study is defined for each
environmental resovrce.

Baseline: t4e existing characterization of an area under no-project condi-
tions.

Big Game Critical-Winter-Yearlong Habitat: a portion of the big game winter-
yearlong habitat which determines an animal population's status and
potential for growth aod usually provides food, water, and cover during
severe weather. Winter-yearlong habitat is occupied by animals during
more than one season, but is most important to the herd during winter.

Big Game Winter-Yearlong Habitat: habitat occupied by animals during more
than one season, but most important to the herd during winter.

Big Game Yearlong HAbitat: includes areas where all or part of a herd is
found throughout the year,

Biochemical Oxygen -4emand (800): the aunt of dissolved oxygen, in
milligrams per liter, used by microorganisms in the biochemical oxidation
of organic matter.

SBota: all of the organisms of an area; the flora and fauna of i region.

Calving GroundS: specific areas. idetrtiflod by state management agencies,
which are traditionally usel by elk or moose to give birth to calves.
These areas are used because of specific heoltat characteristics, such as
cover and/or food supply.

Candidate Species (also candidate threatn or enidanered species): t~a
(species or subspecies) of plants and animils currently being considered
for listing by the U.S. Fish and Wildlife Service.

Category One Species: taia for which the U.S. Fish and WNWdlife Service
presently has sufficient information on hand to support the biological
appropriateness of their being listed as endangered or threatened species.

Category Two Species: tax& for which information now in the possession of the
U.S. Fish and Wildlife Service indicates the probable appropriateness of
citing as endangered or threatened, but for which sufficient information
is not presently available to biologica'ly support a proposed rule.

Codominant Vegetation Types: veptation cover with two plant species of equal
deinance.

Conductivity: a numrical expression of the abllity of a water sriple to
( carry an electric curmt.
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Corridor: a strip of land of various widths described on both sides of a
particular linear facility such as a highway or transmission line.

Disclimax: an ecological community normally stable under certain climatic
conditions, that has been altered by human or other influences, e.g.,
fire, grazing, etc.

Ecology: the study of the interrelationship of organisms with and within
their enviro.iment.

Ecosystem: a group of plants and animals, including their environment,
arranged in & trophic structure and participating in energy flow nutrient
cycling.

Edaphic: of or relating to the soil.

Effect: a change in an attribute. Effects can be caused by a variety of
events, including those that result from project attributes acting on the
resource attribute (direct effect); those that do. not result directly from
the action or from the attributes of other resources acting on the
attribute being studied; those that result from attributes of other
projects or other attributes that change due to other projects (cumulative
effects); and those that result from natural causes (e.g., seasonal
change).

Endangered Species. a species that is threatened with extinction throughout
all or a significant portion of its range.

En4emic Species; a species whose natural distribution is confined to a
specific locality, area, or region.

Environment: the sum total or the re.ult of all the external conditions which
act upon an organism.

Ephemeral Stream: a streau that flows briefly only in responise. to preci-
pitation in the iow41ato vicinity 4ad whose cIannel is at 4ll times above
the water table.

Fauna: animals; organisms of tN ani•al kioow of a given area taken
co lectively.

Faning Grounds: tpetific aretas, identifi byr state managehent agencieS,
which are traditionally used by dee r pro•agorn to givo birth to fawns
or kids. These are used because of specific habitat characteristics, such
as Lover or food supply.

Fera{: rtfers to a amestic animal that has become wild.

Floodplain: for inland wate, the area subject to a I percent or qraater
chattce Of floodifng in any given Foaar (0.e. the area- adjacent to a strem
txieted to be iWwdated In a 100-year fiood). Uttutivo Order 11988.
floooltit Paiagemuit, places limitations on the construction of pro•ects
i floodplalns and promulgates guidelines to ensure public health and
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safety both to protect against property loss and to protect natural and

beneficial values of floodplains.

Flora: plants; organisms of the plant kingdom taken collectively.

Fugitive Dust Emissions: emissions released directly into the atmosphere,
which could not reasonably pass through a stack, chimney, vent, or other
functionally equivalent opening.

Furbearers: mammal species which are harvested by trappers - such as muskrat,
raccoon, or beaver.

Gallinaceous Birds: birds of the Order Galliformes. Includes pheasant,
grouse, and quail.

Game Fish: fish species generally found on the higher end of the food chain
that are considereo sport fishes by anglers.

Habitat: places or physical areas with particular kinds of environments in
which organisms live.

Habitat, Big Game Critical-Winter-Yearlong: a portion of the big game winter-
yearlong habitat which determines an animal population's status and
potential for growth and usually provides food, water, and cover dur'ng
severe weather. Winter-yearlong habitat is occupied by animals during
more than one season, but is most important to the herd during winter.

habitat, Big Game Winter-Yearlong : habitat occupied by animals during more
than one season, but most important to the herd during winter.

Habitat, Big Game Yearlong: includes areas where all or part of a herd is
found throughout the year.

Impact: an assessment of the meaning of changes in all attributes being
studied for a given resource, an aggregation of all the effects, usually
measured using a qualitative and nominally subjective technique.

Immigrants: all people relocating into a defined geographic area usually
calculated on an mmnual basis.

Intermittent Strem: a streaa that does not have contlnuous flow during all
periods of the year.

Irrig.ted Cropland: land devoted to the production of crops which require and
benefit from periodic irrigation.

Lambing Grcunds: specific areas, identified by state managecent agencies,
which are traditionally utilized by bighorn sheep to give birth to
limbs. These are used bcause of habitat characteristics, s4ch as cover
and/or food supply.

Level of Impact: for *ath enviroimental resource there are specific
definitions for r," ilgible, low, mnoderate, a•ad high loats for this WrO.
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Long Duration: Recovery of a biological resource following disturbance
related to construction, operation, and/or termination and abandonment of
the project will take more than 5 years.

Long-Term Impact: Generally, long-term impacts will occur during operation

after 1990, but may also occur during construction and continue beyond.

Mho: d measurement of conductivity.

Microenvironment: the environmental conditions actually experienced by an
organism in its environment. Examples of microenvironments experiencing
very different environnmental conditions within the same locale would be a
burrow, the area under a rock, a shaded surface, and a sunny surface.

Mitigations: methods to reduce or eliminate adverse project impacts.

Nongame Fish: fish species that are generally found near the lower end of the
food chain and are not considered sport fishes by anglers.

Peak Flow: the maximum, discharge of a stream during a specified period of
i.me.

Peak Year: the year in which snme particular project-related effect. e.g.,
total employment, is greatest.

Perennial Stream: a stream that has continuous flow Juring a1l periods of the
year.

Peripheral Species: a species whose distribution extends only into a small

portion of the Reqion of Influence.

Rangeland: that land devoted to tht grazing and keeping of animals such as

cattle, sheep, and horses.

Raptors: birds of prey, s-Kh as eagles, hawks, falcons. vultures, and owls.

Rare Aniiial: an animal species that occupies only a small percentage of the
preferred habitat within its ran" or a species that is found throughout
its range in extraly low densitieS; cannot aiways be found by a skilled
observer even during intensive survey work.

Rec.Il'mation: the process of re$%oretion of an area which has been disturbed.

Redd: the nest of (various) sp•wing fishes.

Region of Influence: the largest region which would te expected to receive
measuralle impacts frea the Proposed Action.

Revegetation: regrowth or replacmnt of a plant community on a disturbed
site. Revegetatlon my be assisted by site preparation, planting, and
treatment, or it may occur naturally (secondary $u•ession).

Riffles: turbulent vter resulting from a high rate of flow through a shallow
arei of a strem channel with a congregation of larger particles
(boulders. gravel) in the substratum.
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Riparian: pertaining to features on the bank of a natural watercourse.

Short Duration: recovery of a biological resource following disturbance
related to constriction, operation, and/or termination and abandonment cf
the project will take less than 5 years.

Short-Term Impact: Generally, short-term impacts wi I occur during
construction before 1990, but may also occur during operation.

Significance: the importance to the resource of the impact on the resource.
Council of Environmental Quality (CEQ) regulations specify several tests
to determine whether an action will significantly affect the quality of
the human environment. While these tests apply to the entire action, they
can also be used in an amended form to judge impact significance for
individual resources. It is important to note that a high impact may not
be significant, while a low impact may. Significance is an either/or
determination: the level of impact described either is significant or is
not significant. Additionally, beneficial significance must be determined
at the same level as adverse significance. As specified in the CEQ
regulatio.,s, significance needs to be determiner' for each of three
geographic areas: local, regional, and national. This places the impact
into context. Significance is also determined in terms of intensity.

Species of Special Concern: species protected by state legislation and/or
species identified by state agencies as recuiring special attention due to
limited distribution and/or population declines.

Threatened Species: a species that is likely to become endangered in the

foreseeable future.

Turbidity: measurement of suspended foreign particles or sediment.

Unavoidable Adverse Impact: a project-,iiduced effect deter;.,ined to be adverse
that cannot, or will not, be mitigited or avoided.

Upland Game: hunted species other than big gar* or waterfowl, including

gallinaceous birds, cottontails, and squirrels.

Velocity: measurement of stream flow in feet per second.

WetlanWs: areas defined by the prevailinm vegetation and soil moisture
content and consisting of vegetation typical of soils that are saturated
for a major portion of the year.

Xeric' characterized by, or requiring, only a small amount of moisture; dry
conditions.
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4.2 Acronlms

ACS Area of Concentrated Study
AFB Air Force Base
AFRCE Air Force Regional Civil Engineer
AFRCE-BMS Air Force Regional Civil Engineer - Ballistic Missile

Support
AFSEM Air Force Systems Evaluation Model
AOU American Ornithologists' Union
BLM Bureau of Land Management
BMO Ballistic Missile Office
BMS Ballistic Missile Support
CDOW Colorado Division of Wildlife
CEQ Council on Environmental Quality
CFR Code of Federal Regulations
CNHP Colorado Natural Heritage Program
DAR Defense Access Road
DAU Data Analysis Unit
DEIS Draft Environmental Impact Statement
DoD Department of Defense
EIAP Environmental Impact Analysis Process
EIS Environmental Impact Statement
EPA U.S. Environmental Protection Agency
EPTR Environmental Planning Technical Report
FEIS Final Environmental Impact Statement
FY Fiscal Year
LCF Launch Control Facility
LEIS Legislative Environmental Impact Statement
MSL Mean Sea Level
M-X Missile Experimental
NGPC Nebraska Game and Parks Commission
ROI Region of Influence
SCS Soil Conservation Service
SDDWNR South Dakota Department of Water and Natural Resources
SDGFPD South Dakota Game, Fish, and Parks Department
SSA Stage Storage Area
S/T Stage Transporter
USAF United States Air Force
USDA United States Department of Agriculture
USFS United States Forest Service
USFWS United States Fish and Wildlife Service
USGS United States Geological Survey
WDEQ Wyoming Department of Environmental Quality
WGFD Wyoming Game and Fish Department
WISA Wyoming Industrial Siting Administration
WNHP Wyoming Natural Heritage Program
WSA Weapons Storage Area
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4.3 Units of Measurement

0C degrees Centigrade
DAU Data Analysis Unit
dbh diameter at breast height
DO dissolved oxygen
ft foot/feet
ft/s feet/second
g gram
ha hectare
kg kilogram
kV kilovoit
lbs pounds
m meter
m2 square meter
mi mile
ml milliliters
mm millimeters
mS/cm mill imhos/centimeter
pH hydrogen ion concentration
ppm parts per million
ppt parts per thousand
sq ft square foot/feet
sq mi square mile
umhos/cm mi cromhos/cent i meter

4

I' '



5.0 REFERENCES CITED AND REVIEWED AND PERSONAL COMM4UNICATIONS

American Ornithologists' Union
1983 Checklist of North American Birds, 6th Ed. American Ornithologists'
Union, Lawrence, Kans.as.

Alley, H.P. and Gary A. Lee
1979 Weeds of Wyoming. Agricultural Experimental Station, University of
Wyoming, Laramie.

Bailey, R. and M. Allum
1962 The Fishes of South Dakota, Miscellaneous Publications No. 119,
Museum of Zoology, University of Michigan, Ann Arbor.

Baxter, George T. and J.R. Simon
1970 Wyoming Fishes Bulletin No. 4, Wyoming Game and Fish Department,
Cheyenne.

Baxter, George T., and Michael D. Stone
1980 Amphibians and Reptiles of Wyoming, Bulletin No. 16. Wyoming Game
and Fish Department, Cheyenne.

Baxter, George T., and Mark Stromberg
1980 Status Report for the Wyoming Toad. U.S. Fish an,! WAldlife Service,
Denver, Colorado

Bohne, Joe, and Reginald Rothwell
1980 Ducks, Geese, and Swans of North America. (third ed.) Stackpole
Books, Harrisburg, Pennsylvania.

Bellrose, Frank C.
1980 Annual C' Game Herd Unit Reports, District V. 1981.. Wyoming Game
and FTish-e-pal tCheyenne.

Bohne, Joe, Reginald Rothwell, and Jack Newmian
1981 Annual Upland Game and Small Game, District V, Wyoming G&ie ana cish
Depert.ment, Cheyenne. -

Burt, William H., and Richard E. Grossenheioer
1976 A Field Guide to the Mammals. Houghton -ifflin, Boston,
Massachusezt s.

Carney, Samuel M., Michael F. Sorenson, and Elwood M. Marti'i
1978 Average Harvest of Each Duck Species in States and Counties During
1966- 7 5Hunting Seasons. U.S. Fish and Wildlife TS ieTV•- au-ereT-,
%aryland.

Chapman, Joseph A., and George A. Feldhamer
1982 Wild Mammals of Norti America. The Johns Hopkins University Press,
Baltimore.

5C
5-1



Chase III, Charles A., Steven J. Bissell, Hugh E. Kingery, and Walter D.
Graul, (editor).

1982 Colorado Bird Vistribution Latilong Study (2nd ed.). Colorado Field
Ornithologists and Colorado Division of Wildlife, Denver.

Clark, Tim W.
1973 Pr. rie Dogs and Black-footed Ferrets in Wyoming. Paper presented at
Workshop on The Black-footed Ferret and Prairie Dog, September 4-6,
Brookings, South Dakota.

Clirk, Tim W. and Robert D. Dorn
1981 Rare and Endangered Vascular Plants and Vertebrates of Wyomings.

Cody, Martin L.
1974 Competition and the Structure of Bird Communities. Princeton
University Press, Princeton, New Jersey.

Colorado Division of Wildlife
n.d. Where and How to Hunt Duck$ in Colorado. Colorado Division of
Wildlife, Denver.

Crlorado Division of Wildlife
1978 Essential Habitat for Threatened or Endangered Wildlife in
Colorado. Colorado Division of Wildlife, Denver.

Colorado Division of Wildlife
1979-a Furbearers of Colorado. Denver.

Colorado Division of Wildlife.
1979-b Gvwe 6irds of Colorado. Denver.

Colorado Division of Wildlife
1979-c Colordo Small e•iue, Furbearer, and Varmint Harvest 1978. Pittman-
Robertson Q-17 Colorado Division of Wildlife,'{Denver.

Colorado Division of Wildlife
1980 Colorado Small Game, Furbearer, and Varmint Harvest 1979. Pittman-
Robertson'W-121-R. Colorado Division o Wildlife, Denver.

Colorado Division of Wildlife
1981-a Colorado Small w, Furbearer. and Varmint Harvest 1980. Pittman-
Robertson W-1M1-R. Colofado Division of Wildlife, Denver.

Cor rardo Division of Wildlife
1981-b Colorado Reptile and .. ilbian Distribution LatilonR Study. 2nd
ed: t1on. 7 'enver.

Colorado Division of Wildlife
1982-a 1981 Colorado BiQ Guwme Harvest, Pittmin-Robertson W-121-R. Denver

Co~or-&-o Division of Wildlife
1982-b Coloait. Il Distribution Latilong Study. Denver.

I



Colorado Division of Wildlife
1982-c untitled draft of strategic plan data for pronghorn management.
Denver.

Colorado Division c.F Wildlife
1982-d untitlec draft of strategic plan data for deer management. Denver.

Colorado Division ,;" Wildlife
1982-e untitlc-• draft of strategic plan data for elk management. Denver.

Colorado Division of Wildlife
1982-f untitled draft of strategic plan data for bighorn sheep management.
Denver.

Colorado Division of Wildlife
1982-g Colorado Small Game, Furbearer, and Varmint Harvest 1981. Pittman-
Robertson W-121-R. Colorado Division of Wildlife, Denver.

Colorado Division of Wildlife
1983 Imperiled Species List. Wildlife News: 3(1): 3

Colorado Division of Wildlife
1983 Personal communication with staff.

Colorado Natural Heritage Program
1983 Personal communication with staff.

Costello, D.F. and H.D. Harrington
1964 Vegetation Zones in Colorado. In Manual of the Plants of Colorado,
Safe Books, Denver.

Dey, Norm
1981 Hunter Report Card Survey--Upland Game Portion, Work Plan G-80
Pittman-Robertson W-15-R-37, 1 March to 28 February 1981, Prepared for the
Nebraska Game and Parks Commission, Lincoln.

Dorn, R.D.
1980 Illustrated Guide to Special Interest Vascular Plants of Wyoming.
U.S. Fish and Wildlife Service and U.S. Bureau of Land Management.

Everhart and Seaman
1971 Fishes of Colorado. Colorado Division of Wildlife, Denver.

F.E. Warren AFB
1982 Minutes of Fish and Wildlife Comnittee Meeting, November 5, Wyoming.

Findholt, Scott, Bob Oakleaf, and Bill Long
1981 Wyoming Mammal Atlas (Working Draft). Wyoming Game and Fish
Department, Gam Divlslon, Cheyenne.

Fishbeck, Dale W. and James C. Underhill
1959 A Checklist of the Amphibians and Reptiles of South Dakota. Proc.
S.D. Acad. Sci Vol. 38: 107-113. State University of South Dakota,
Vermillion.

(° 5-3

V V -l l i , • i ft ' n• •iw•,i _ "'



Gammon, J.R.
1970 The Effect of Inorganic Sediment un Stream Biota. Water Quality
Office of the Environmental Protec'ion Agency, Grant #18050DWC,
Washington, DC.

Griffin, Curtice R., Thomas S. Baskett, and Rollin D. Sparrowe
1982 Ecology of Bald Eagles Winterin)ear a Waterfowl Concentration. U.S.
Fish d Wildlife Service, Washington, DC.

Hammerson, G.A.
1982 Amphibians and Reptiles in Cclorado. Colorado Division of Wildlife,
Denver.

Harrel, Byron E. (editor)
1978 The Birds of South Da!ota. South Dakota Ornithologists Union,
Vermil'ion.

Hillman, C.N., and Tim W. Clark
1980 Mustela niiripes, Manmnalian Species No. 126, American Society ofMammol-ogists.

Hudson, George E.
1972 The Amphibians an,! Reptiles of Nebraska, Nebraska Conservation
Bulletin No. 24. University of Nebraska, inco6_.

Jobman, Wallace G., and Maurice E. Anderson
1981 Potential Present Range of the Black-footed Ferret as of January 1,
1981. U.S. Fish and WildlifeService, Pierre, South Dakota.

Jobman, Wallace G., and Maurice E. Anderson
1983 Upate to the Potential Presert Range of the Black-footed Ferret,
January 1 T..-.- iti and Wildlife Service, Pierre, South Dakota.

Jones, J. Knox, 0'
1964 Distribition and Taxonomy of Mammals of Nebraska (Vol. 16).
Unive±rsity of Kansa;, Lawrence.

Kroeckoi, Lou
1.30 Fishery Questionnaire. Colorado Division of Wildlife, Wildlife
'.erviies, Denver.

Lar,-on, Robert J.
1961 A Study of the Ecoloqy of Minnows in Lodgepole Creek in Southeastern
"Wyoming. Master's Thesis, University of Wyoming, Laramie.

Laycock, W.A.
1979 Incroduction - Grassland Types. In Perspectives in Grassland
Ecology, Ecological Studies 32, Norman French (editor), Springer-Verlag,
New York.

Lee et al.
1980 Atlas of North American Freshwater Fishes. Publication #1980-12,
North Carolina Biological Survey, North Carolina State Museum of Natural
History.

5-4



Nebraska Ad-hoc Committee
1976 Rare Native Vascular Plants of Nebraska. Linco'n.

Nebraska Game and Parks Commission
n.d. Sandhill Cranes in Nebraska's Platte Valley. Lincoln.

Nebraska Game and Parks Commission Wildlife Division
1972 The Nebraska Fish and Wildlife Plan,- Volume 1: Nebraska Wildlife
Resource Inventory. Lincoln.

Nebraska Game and Parks Commission
1977 Nebraska's Endangered and Threatened Wildlife. Nebraska Game and
Parks Commission, Lincoln.

Nebraska Game and Parks Commission
1980 Surveys and Management of Waterfowl and Other Migratory Species,
Workplan C-79. Nebraska Game and Parks Commission, Lincoln.

Nebraska Game and Parks Commission
1982 untitied big game hunting information and map. Lincoln.

Nebraska Game and Parks Commission

1983-a Antelope Data. Alliance.

Nobraska Game and Parks Commission
1983-b Deer Harvest Data. Alliance.

Nebraska Game and Parks Commission
1983 Personal communication with staff.

Nemick, Joe, Larry Pate, and Bill Helms
1982 Annual Big Game Herd Unit Reports, District VII, 1981. Wyoming Game
and Fish Department, Cheyenne.

Newton, Ian
1979 Population ecology of raptors. Buteo Books, Vermillion, SRuth
Dakota.

Oakleaf, Bob, Helen Downing, Bert Raynes, Meg Raynes, and Oliver K. Scott
1982 Wyoming Avian Atlas. Wyoming Game and Fish Department and Bighorn
Audubon Society, Cheyenne.

Odening, W.R. and E.L. Smith
1980 Biological Impact Assessment Model. In APS/SDGE Interconnection
Project Environmntal Study, Phase II Corridor Studies, Volume I. Wirth
and Associates, Phoenix, Arizona.

Pennak, R.W.
1977 Invertebrates of High Mountain Lakes in Relation to Trout
Populations, in Hall, A. and Richard May: Proceedinos of Symýosium on the
Management of High Mountain Lakes in California's National Parks,
California Trout and Adnerican Fisheries Society, Fresno.

:1 5-5



Peterson, J.S.
1982 Threatened and Endangered Plants of Colorado, USFWS and Colorado
Natural Areas Program, Colorado Department of Natural Resources, Denver.

Phillips et al.
1981 1979 Fishing Pressure Estimates for Wyoming Streams and Standing
Waters. Water Resources Research Institute, University of Wyoming, Fish
Division, Wyoming Game and Fish Department, Cheyenne.

Ricklefs, Robert E.
1979 Ecology (second ed.). Chiron Press, New York.

Rippe, D.J. and R. Lee Rayburn
1981 Land Use and Big Game Population Trends in Wyoming. U.S. Fish and
Wildlife Service, Cheyenne.

Robbins, Chandler S., Bertel Bruun, and Herbert S. Zim
1983 A Guide to Field Identification: Birds of North America. (second
ed.) Golden Press, New York.

Sayre, Roxanna
1983 Creatures. Audubon: 85(6):49. New York, New York.

Schildman, George
1981 Survey and Management of Furbearers, Work Plan D-80, Pittman-
Robertson W-15-R-37, 1 March 1980 to 28 February 1981, Nebraska Game and
Parks Commission, Lincoln.

Schmidt, John L. and Douglas L. Gilbert (editor)
1980 Big Game of North America, Ecology and Management. Stackpole Books,
Harrisburg, Pennsylvania.

Sherrod, Steve K., William R. Heinrich, William A. Burnham, John H. Barlay,
and Tom J. Cade
1982 Hacking: A Method for Releasing Peregrine Falcons and Other Birds of
t , (second ed.). The Peregrine-Fund, Ithaca, New York.

Snow, Carol
1972 American Peregrine Falcon and Arctic Peregrine Falcon. Technical Note
No. 171, U.S. Bureau of Land Management, Denver, Colorado.

Snow, Carol
1973 Southern Bald Eagle and Northern Bald Eagle. Technical Note No. 171,
U.S. Bureau of Land Management, Denver, Colorado.

South Dakota Game, Fish, and Parks Department
1983 Personal communication with staff.

Steenhof, Karen
1978 Management of-Wintering Bald Eagles. U.S. Fish and Wildlife Service,
Washington, DC.

5-6



Stcae, M.D.
1977 Completion Report - Statewide Fishing Pressure Survey, D.J. Project:
F-34-R-05, December, Fish Division Wyoming Game and Fish Department,
Cheyenne.

Strickland, Dale
1979 Annual Report of Uplana Game and Furbearer Harvest 1978, Project No.
W-27-R-32. Wyoming Game and Fish Department, Cheyenne.

Strickland, Dale
1980 Annual Report of Upland Game and Furbearer Harvest 1979, Project No,,
W-27-R-33. Wyoming Game and Fish Department, Cheyenne.

Strickland, Dale
1981 Annual Report of Upland Game and Furbearer Harvest 1980, Project No.
W-27-R-34. Wyoming Game and Fish Department, Cheyenne.

Strickland, Dale
1982-a Annual Report of Big Game Harvest 1981, Project No. W-27-R-34.
Wyoming Game and Fish Department, Cheyenne.

Strickland, Dale
1982-b Annual Report of Upland Gvne and Furbearer Harvest 1981, Project
No. W-27-R-35. Wyoming Game and Fish Department, Cheyenne.

University of Nebraska and R.B. Kaul
1975 Map identifying Vegetation of Nebraska. Lincoln.

University of Wyoming, Wyoming Cooperative Research Unit
1982 Draft Vegetatlon Map, 1:500,000, Prepared for the U.S. Fish and
Wildlffe Service. Laramie.

U.S. Air Force
1982 Environmental Planning Technical Report - Biology, Washington, OC.

U.S. Air Force
1983 Personal communication with staff, F.E. Warren AFB.

U.S. Bureau of Land Management and Woodward-Clyde Consultants
1982 Biological Asseswnt: Crude Oil and Condensate Pipeline Proposal,
Front jjer Pie-Tne C~onany. U.S. Bureau of Land Management and Woodward-
7yde _Consu tants, Rawlins, Wyoming.

U.S. Fish and mildlife Service
1978-a Stream Evaluation Map State of Colorado. U.S. Fish and Wildlife
Service, Billings, .ontana.

U.S. Fish and Wildlife Service
1978-b Stream Evaluation Map State of Nebraska. U.S. Fish and Wildlife
Service, Bili~ngs, Montana.

5-7



U.S. Fish and Wildlife Service
1978-c Scream Evaluation Miap State of South Dakota. U.S. Fish and
Wildlife Service, Billings, Montana.

U.S. F'sh and Wildlife Service
1978-d Stream Evaluation Ma2 State of Wyoming. U.S. Fish and Wildlife
Service, BlliIngs, MonIana.

U.S. Fish and WUlhllife Service
1378-e An illustrated Guide to t,.e P-opcsed Threatened and Enjngerad
Plant Species ir: Colorado.

U.S. Fish and Wildife Service
1980-a !jnja " '~ Plir fur t,.e MO.,-C.-.itinen'. Trumpeter Swar Popul3tio1 .U.S. Fish anJ W. "I e 'A, :do.

U.S. Fish and Wildlife Service
1980-b Endangered and Threatened Wildlife and Plants: Review of Plant
Taxa for Listing as t.ndangerti cr Threatened Specie., Federal Register,
Part IV, Vol. 45, No. 242, Department ofr e Interior, Washington, DC.

U.S. Fish and Wildlife Service
1981-a Ma*nagement for Mid-Continent Sandhill Cranes, Denver, Colorado.

U.S. Fish and Wildlife Service
1981-b Central Flway Management Plan for Large Canada Geese Hi-Line
Population, Draft No. 3, U.S. Fish and Wildlife Service, Denver, Co7orad6..

U.S. Fish and Wi•1>lfe Service
1981-c Endangered Means There's Still Time. Washington, DC.

U.S. Fish and Wildlife Service
1982-a Manageownt Plan for Short-Grass Prairie Canada Geese. U.S. Fish and
Wildlife Service, Denver, Colorado.

U.S. Fish and Wildlife Service
1982b Ranagement Plan for Snow and Ross' Gee.se in the Western Central
FlywU, Revised Draft. U.S. Fish a.nd Wildlife Service, Denver, ColoradoT-.

U.S. fish anu Wildlife Service
1982-c n t Plan for the Wtern Mid-Continent White-Frorted CGose

ulat on. aft, U.S. Fish and Wildlife Sevvicev Denver, Colorado.

U.S. Fish and Wildlife Service
1982-d Managent Plan for Lalreek T.rpeter Swans. U.S. Fish and
Wildlife Service, Denver, Colorado.

U.S. Fish and Wildlife Service
1983-a Endan tred and Threatened Wildlife and Plantsi Proposed EndangredStatus for Bufo hesiophrys! baxteri NW~~oina Toad), Federal '_'egister, Vol

19.o. pp, pp37. , Janary 27. Washington, DC.

$-8 '

VI



U.S. Fish and Wildlife Service
1983b Preliminary Draft of Ferret Search Procedures. U.+. Fish and
Wildlife Service, Helena, Montana.

U.S. Fish and Wildlife Service
1983 Personal comnunicaLion with staff.

U.S. Forerst Service
1983 Personal communication with steff, Januiry 14.

Weaver, J.F.
1ý1 North Ainerican Prair i•e, %onnson ?ublishnng Compan• LiicoIr:,
Nebraska.

W.-dor, Ronald R.
1982 "Letter Re'ort to Robert Lichvar of the Natu're Conservency Ceoiceroinq
the Status of Hayden;3 Penstemon as a Potential Ercangered Spe.,cies," 23
September, Chadron State College, Chadron, Nebraska.

Weedon, Ronald R., and Donna J. Norton
1982 Final Draft Report on Blowout Penstemon: A Rare Sandhill Endemic,
!ierbarium, Department of Biology, Chadron State College, Chadron,
Nebraska.

Welty, Joei C.
1982 The Life of Siris (third ed.). SaunderS Coileoe, Philadelphia,
Pensy -vania.

Williams, Ralph B., and Clyde P. Matteson Jr.
1973 Wytx in_ Hawk s. (second ed.). 4yoming Game and Fish Deparment,
Cheyenne.

Wyoming Department of Environmental Quality
1979 Crow Creek Biosupportive Assessment, Cheyenn!'.i

Wyoming Game and Fish Departnent
n.d.-a Strategic Plan for the Comprehensive Mane,:ent oel Wildlife 1978-
983,Voi.II. Cheyenne.

Wyoming Game and Fish Department
n.d.-b Seasonal Habitat for Pronghorn, H.... at;,s, 1:500,000,
District 5. Cheyenne.

Wyoming Game aA,d Fish Department
n.d.-c Map: Seasonal Habitat for White-tailed r)eer, Laramie Rivit',
1:500,000, District 5. Ce-yenne.

Wyoming Game and Fish Department

1972 Current Status and Inventory of Waterfowl for Central and Pacific
a, Planning Report No. 9G. Wyoming Game and Fish Department,

Lnyenn.

Wyoming Game and Fish Department
19.4 Current Status and Inventory of Non-Qame M.:;rals. Wyoming GL1e and

5-9



Fish Department, Cheyenne.

Wyoming Game and Fish Department
1977 Current Status and inventory - Wildlice ir Wyoming. Cheyenne.

Wyoming Game and Fish Departmen,
1978 Map: Seasonal Habitat for Pr.nqhor_, Chalk_3luffs, 1:500,000,
District 5. CheyErne.

Wyoming Game and Fish DeDartment
1979-a Map: Seasonal HaDitat for Mule Deer, Cheyenne, 1:500,000,
Distri,-tA 5. Cheyenie.

Wvyonir Game and Fish Department
1979-b Map: Seisonal Habitat for Mule Deer, Goshen Hole, 1:500,000,
District 5. Cheyenne.

Wyoming Game and Fish Deoartment
1980-a Map: Seasona, Habitat for Mule Deer- Iron Mountain, 1:500,000,
District S. Cheyenne:.

WyoNin, Game and Fish Jepartmcnt
1980-b Map: Seasonckl h.Lat for White-tailed Deer, Southeast Wyomigq,
i:500,000, District .. - ieyenne.

W,.'n :ng Game and Fish Lepartment
1981-a Iron Mountain Her,' unit Report for Pronghorn. Cheyenne.

!yorira Game and Fish )epartmneni
1961-b Hawk Sorin•.; Herd Unit.H K pot for Pr-onghorn. Cheyenne.

Wyoming Game an,1 F i;h N•.
1981, - Iron ,Mountain , 2rd Un'ý_,epo'-t for Mule Deer. Cheyenne.

Wyoming Game aný Fish 3epArtment
1981-d Cheyenne Herd Unit R~pcrt for Mule Deer. Cheyenne.

Wy&!ning Game ., Fis'h kpart"•,rt
1981-e Sm, i Game Statewide Distribution Maps. Small Game Files,
Cheyenne.

Wyoming Garo ard Fish Department
1931-f Tren' and Forecasts in Gamne and Fish Law Enforcement ir Wyomin,PlIann in g-'-e-1 .-ý7 -9 .7ie'yer;nP.

wynming Gaf , and Fish Department
11)92-a .982 Annual Reot. Cheyenne.

Wyoming Game and Fispi D~partment
1982-b Resident, Biq. Game Runting Applications and 'information. Chexyenne.

Wyoming Gmue ano Fish C-epartamert
i982-c a.p: Seasonal Habitat for Pronhornj Iron k-untain, 1:500,000,
District 5. Lheyen-e.

S- o



Wyominq Game and Fish Department
1982-d Map: Seasonal Habitat for Elk, Iron Mountain, 1:500,000,
District 5. Cheyenne.

Wyoming Game and Fish DE rtment
1982-e Herd Unit Data Report. Cheyenne.

Wyoming Game and Fish Dupartment
1902-f Map overlay: Canada Goose Nestino Structure Locations,
1:50, 000, Wyoming Game and Fish Department, Cheyenne.

Wyoming Game and Fish Department
19L2-g .Maior Canada Goose Harvest Areas, i:500,000 map overlay. Wyofiing
Game and Fish Department, Cheyenne.

Wyoming Game and Fish Department
1983 ?ersonal communication with staff, Cheyenne.

Wyoming Game and Fish Departmant
1983-a wildlife Observation Syste- Printout. Cheyenne.

Wyoming Game and Fisn Department
1983-b Lake ind Stream Survey Reporting ad Numb rin• Sytem. Cheyerie.

Wyomlng Natural Heritage Program
1983 Computer Listing of Rare :nd Endangered Species ard Natural Arels of
Albany, Carboo, Converse, Goshen, Laramie, Niobrara, and Pltt;e 2oLnties,
Wyoming. Cheyenne.

Wyoming Natural Heritage Program
1983 Personal communication with staff, January 13, Cheyenne.

SA



6.0 LIST OF PREPARERS

David Cameron, Envircnmental Planner, 1..S Company
3.S., 1978, 3iology, University of North Dakota, Grand Forks
M.S., 1983, Animal, Ecology, University of Denver, Denver Colorado
Years of Experience: 2

Jaquelin Clay, Range Ecologist, Louis Berger & Associates
B.S., 1977, Biology, Fort Lewis College, Durange, Colorado
M.S., 1981, Range Management, University of Arizona, Tucson
Years of Experience: 7

Ronald Fre-iian, C.W.9., T.W.S., Senior Wildlife Biologist, Louis Berger &
Associates

B.S., 1971, Wildlife Management, Humbolt State University,
'rcaca, California

Years ot Experience: 12

Steýphen C. Helfert, Fish and Wildlife Biologist, AFRCE-SMS/DEV
R.S., 1976, Fish and Wildlife Biology, Texas A & M University
M.S.. 1978, Biology, University of Texas, El Paso
Years of Experience: 6

Michael L. Ki.ne, Environmental Planner, URS Company
B.S., 1980, Biology, Indiana University of PEnnsylvania, T.ndiana
Years o• Experience: 2

Richard J. Kramer, E.P., NALP, Natural Resources Director, URS-Berger
B.A., 1960, Biology, St. John's University, Collegeville, Minnesota
M.S., 1962, Plant Ecology, Arizona State University, Tempe
Ph.D., 1968, Piant Ecology and the Physical Environment, Rutgers

University, New BrunswicK, New Jersey
Years of Experience: 23

David Kreger, Wildlife Team Ledder/Environmental Planner, URS Company
B.S., 1975, Environmental Resource Management, Pennsylvania State

University, University Park
Years of Experience: "

Deborah Long, Vegeta:tion Team Leader/Environmental Planner, URS Company
B.S., 1979, Biology!Zoology, Colorado State Uni:Žersity, Fort Cullins
Years of Experience: 4

David A. McPhee, Chief, Eivironmental Pro.ectioki Management Branch,
AFLRL-'4,1S/DEV

B.S., 1970, Aeronautical Engineer-ing, San Jose State College, California
Years of Experience: 13

Walter R. Oclening, S.E., ESA, Biological Resources Manager, URS-Berger
B.S., 1963, Biology, San Diego State Ur;ivereity, San Diego, California
M.S., 1968, Biology, Fin Diego Stote Lni•vrsity, San Diego, California
Ph.D., 1971, Botany/Plant Ecology, Duke University, Durham, North Carolina
Years of Experience: ?0

6-1



Kathleen Pahl, Environmental Coordinator/Senior Environmental Planner,
URS Company

B.S., 1966, Biology, San Diego St te University, California
M.S., 1973, Plant Ecology, University of Denver, Colorado
Years of Experience: 17

James Von Loh, Senior Bc.anist/Plant Ecologist, Louis Berger & Associates
BS., 1973, Biology, University of Southern Colorado, Pueblo, Colorado
M.S., 1977, Biology (Botany) University of New Mexico, Albuquerque, New Mexico
Years of Experience: 10

Sue Zankowski, Fisheries Team Leader/Environmental Planner, URS Company
B.S., 1980, Natural Resources, University of Michigan, Ann Arbor, Michigan
Years of Experience. 4

Other Contributors

Biota Research and Consulting
Jackson, Wyoming

Land Resources Technology, Inc.
Laramie, Wyoming

Stoecker - Keammerer and Associates
Boulder, Cnoorado

Western Aquatics, Inc.
Laramie, Wyoming

6-2



All I

41' 306..

IA op~5,-

~p
- . -•~r-C"2 < -~o ¼

t~< 
.. t-, -.06V

7r%~i' N -~ 4A~ ~ -

NIT"



4-34

-J?

.r.or

7 7

711.-- . :'
~;wl

.0'.



ot 67w opwW 34w 
Je9

9" /" 
4 ~

1&417

or-~ .

x.t.

-. ,.s..

ALI¼'-!4



45

R4�W �?45 
. .� w

N
- N.� � � -

-�
�� -� -'a' . o

cA

� -J C.

N

�

C'

�N'k�.

(r�-��
* N

* - . '4

-
�'

k
* 

� N
"- 4. 

. x \
*3J

4 - , ' 
-

%*� -� .�. 
,j> � '4*> . >-� �O - \� �

� :� '4>4�. *.-� 
N- 

'�

"U-. I

N * * *. N

.4

I, -
)U".iI

*--.

�3 

-

/1

- N 'N

* 
-*- 4**)

-- *�4 .. \ � N

-\ 3)

*.- �:�- �

-- ' � ' 
C

- -. . � � -� 7 C'
' 0

�.- �
= 

0



7TF-7v&K, +R6

;I , ? 4

)Ad -
AM

"- - a !,

OW 
E

* 51

"I w

4t

T- N,,, 
p, 

,',-- 1 A

o7- Wt -f 
-6 ý

s,- N- z-. U

*0N,, \ N.Awl

-. 2 V- , V-M

f. k I..

, ®r .

1FA



IWO . ~ 6

ý-J Z !'-'-
it' 

.,--...'

- -



.1.�*,

V p
) - I

- 0

v� 0

I'
I-

�

/

2
S..

� � h<> �'

�J. ,*.-

� K\
0

'- - n'/ t

- I

� w
�

I

-A
I)' S

k�..
I, N.

* � )

4.

I



IkM- C-l

lit)

.46

Ns

ai 
21.

161

~'s.11M



A 7/

'4:NIE a 'I a

-Il

~~Vb

'I WAI,

I - -w

:. VCS



or~

Too, -

(O



A �' �%' All - .?,�-. 'A... t�.. 9iqq.j'4a �,

'<'<p R - Jn2�..sr? ½ A

�I. A. *r ��1� - �Ib-,s.. t ... r44- 4� .�
�- -. t .- �&$r�s'4��

- if-i -' <I�§13, A

7, .�i 4 �
v 5 , A..

t 
�a&A.N'J

Al- -�'" -- r -& .. -

N. n$t./�'' --

C> It
A

-. 7 - -

- - - r -

L - 'u--I-
A -'A- -

- � -eA.� .

�

U - . - 2ti.Z.. <'

* I,

-. I.--

t .- t- % t

- I . N
-\

V.. Pt �
Sr

- V
-� S -� -

'.k � N

4

s$r..± � �5:�n4P#N
.4 � £ 4

* �hs4�V "

A. -

r

'�- .7 -. 4- N'-C-

-. -4 -- - - -. .5-.. - - - .� -

- - - -ii.. -- 5 '-0-- 'p
.# - - - -

21 . t, - - - I -� * N

- -

* 0" 4¶K&$mmt'\Jk .4-
1,4-4i - 'I - '-C'7t -* Xc'v>tAi'7 . N- ,� 's -p *' * b-p.-.

i4�A- -� tr At t t#1%th�� 1.

* N�5.iA -K -, ::�i�� :4sr �- 4 C - -

-S -. 'A

it, t'�' V t,�1tC

/ - 5 ¾- A--tA-.. 7

A'



• A ' • • , : .i.. - '•". .. -. . ,- a --... . .

$4 . .... ..... .-,,-e 5• -. , .. .. ...,.... 
.

'" ". • ", " -,. ,, • '.•. . _ , .•• i .•_

'->.- - '- ,:- ," ., , •- :, K - .-v

-r•~~~1 -- _.. •i,• " , ,• i.""

.- . - .• ". .. . .. , : -/- " -" " a.'/ ,

.- :-, ,.•., . ,,,-t 9 - ,, .g. j',

• . . * * . .. l .. . . W ... b..5 .- I .

, 4 N ' ~- J" I_.-kg •'.
-1*'-4- '. • "' i . •' .- u " r, -"--," ' '. . -

"~s ¶ - "- , ' . -.. -" , - i

• ) ii.~ A

. ,' ~ '. ... '.. , -" -

'4- S N ....rA•_,,
V " - - " 

1' 1i "1-

- •-44- 1• ,L.. . .

--.- - ) , -'.. .- , , ' r 4 * , .

-- -- ----. -- ' - " ,

,. , .Iat! - • ,t . -, -,. . . " .t ". "I , - , .,

- ,,,,,,. *x .& -. J ! , ' / *-_',- -"".. . _ I -" •. . "'r-, . 1

.- --. , . ) . . • , 4 ,

N, ,- ,, - - "t . I .,- ',r • . -.4 S ."• -" --

-.. --_-~~ 
.-- '-I.• l ':•

. .- _ - . .,.. -_ .. , : > .. . _,. . - . -- • .r.., i

- . N- . *i~ . -- . -.. 4 -.



. . . .-.. . ..

~~mj

ý, 

MAI6

47 

'

.-. :~-<04



r r

Yrr

7 . 71,

-A-r7 7 - 3



rip-

~ VA

' I NsC

~#r - -

,1r1K

, k,

'\ ~4>-

N ~ r ~ - 10

;Ad

S :.if



MWMP1 I~ Nt I2

-3ý -w 
-. ;

/ IR

A-6

Z-5

I 'IT

MVAO k

LT .. *

/k

S* 4

xwoo

.4 .1.~)NU

~~"~W NN*

\." ~ -

j...Nr 1-

4.rt

Kil



Ali "fi IPA

4 ,4

ý0:3 9

-~ ~~ A. ~ 
I

S Me W..W

~~"NI c. ..IWFA~~~ 
.. Mo 1- v

w 4t9
lot ar

- * :g,

'kl'

*Q, Wi

Le) ,- 
1  # % \ 1

~ 2 l i



-I, O

L: A

Af

IIN

kip 
;pI -

~-7t

' % " '- " IO

WII

_01 -

a I414

IN~ .UP

ý4,, t

71 
Ato 1



A" I

M M.... 
4

4.ý 4.,.. 'N

.4. .. 44

RISE. 
4

* O.~WV

'.4. 44 ~ MINE4



CC?

OV



t4l

~-ire 
- ----------

42 ------

--~ --------

324

~*-7

*~ A

110 j

IV'

pt'~' .~

I 4 -



4-~

--- IQI

0-:

~ zb

44- *1.

-~J -- ,
.- ' ..- ~&don



44

~f41

2-Al

*Fr -1

P L1

7 r - T, -. 7



NMa

4b ~ 10

qw;



-% 'N

b.4

I It

9 71



F -1

NI~,

-.. 7 ~ -

All

tt~ ~ kk~I~umeurpmq
.4j F;-~

4rq-.r

NV''l



.4V,

lit ...

AW4,

r~r

~~T44

* A



-U-

- 12v

CT-

7. \e,



1T - - - boo*

'AM.

~j: is P

'La



_ -f777-1

K~ 
4A

.~ .~ ... . .a

i') Ž V

A6_S

lt
I'c %-.7

, pi 5..

K, I A

.1' ''~' V~ i

~ ~7F-

-7-



- ~ Z4' 747

IONA()\

-- 1

4- -

A It

'1-



*~ 
* /ý

Že 0,FS~ ~rT

('0 r-l

-U~~r I P ~(;

-~.- ,-or

13i i

-~~~~m F , . ~ *-

N' A L t



~I x -5

oe

I (A

- I J6-'

44



------------I

'N6 

-2

to.

,*- .I'.-'

40-* .



7 I

* W

* , 4
- I j - . .

-- � � A - � *�Q) ---- to--

- -,

I

-- "-. I. 0 -- - -�

$ -

7-----------

.- J -�

-�

S.....

>1

.� o
-J

fki� 4
� * �--< r-•

-A *, -- >iY4)I � A*� -•7 '�\

�*. �>- = -. -

0

(
- v?�-� -



Al -7

Alc ........

*~L .---- e~

<'Nt-A
T--



IK.

All*- 
N

- ~ >7A

------ 
rJ

T of



k~k

MV,-: _

i-. V,2

LAMAMM

5"k,



-L-

--- -m- *

-2 IA N-

44 1 ,i Ilk.-

-4~~ -'- -l

4ý4

*'- 
4---.

IeIAOL xO:RAND.-.~-'4
a,..-- ~ -



-1ti A. -jf

-~ -Ilk

NA,.



> - "z

.. .. ...

jr :1 7. A.4"

- '-'~j~1

iC-n

711

Is "



-~ ý..

MVI

32~6 /- 4.

4 'r

N-T



~~-iX -**Y .)

j7A--

-kk

7-4



,�/ ,�

N �

-) 

� �

�
� 

� 

�. 
-,

I �; N.

'.4 

r

9 �K

h? (jJS� 
Y

� 
-,�'-.

_ 
0 ( �

� ��ii7i�I� 

NA

-7

t

1/' Ž� �
(a)

� �z'� � 

___ 
P-; 

-

� 

.1

-�

C,

-, 
- �k2:�1�I-�

K

�
-.

"4

.

-\ 

jL;

-- 

-
.1

*1 " -

.

I,

A �.' 

*I,-. 
-j� �,... 

aL� 
AI� 

Z2�\

ICftinflLin-

E44 4...,,, 9 
'��1



.JA,

-71 -~Ž r ~-

F~ I-

71

'N14

v-



JA -2

I.1

/ 7



K4  ~- ~ - ~ 4-

- k-.-

.16~

~.4R

I- 6 <:{..~i'* **C~lie-

Ni-'-.I)

'A 5--a~

to ,\ N1 4

I 10 - "



14

1<
W4�-I)

* 1
-4 / . '�v 4 A

�4) �iSN

N)

I' A
0' 4 1

� '4

\� N

PA.'

1 .1

4o�cuLn�

r �

I
E

�. _ '1' � N

� -�,a -

-� *,�

:<� *�� �5�) �*

�3�\

1.
4. 4�

-" *-'��' -�.�L4r4�. * 4�. 4-#�;�t� ,Nj�$. * I
4. 1

* �4i�
NI-��.-I � I



moo= . A- v

WWDSWAKSW

*Q40

-~,MGD% NO.

"*-W SA.kIil

oI84w

7, A,



3 4 .'* Zr

IN,

"lieI 7 j 4

-. e v,

I~k Vz

AA.ý- ti jk~-,.. ~ 9



-II

31

.. ........

&~~ f

.~ ..( .I .

~~A -- t
*t~Ig -P, ux p%, ~t

RAA

Al.-

4'y

zkt



- s$t# ~.A~Q"N~~ t~ V. V~q

AM OS AMA A

* .- .. N# .. .~,.ANNA' 
k

4q.A Ow

I..5 X~./-

~~~~) .1. ' %

'N,,Z,

,j&Art" 4
4 >'~rt'y ,~ ~.. '~(X4)r%.:1,#

A- `4t-j04 M*104

`.>Ct 7N, '

Sc~CIL$ Ate~ 
& 't~

A Fr1t S"k ~ 4%

12 *P 
AAA2,7

'1' J~ rCC~'- -. '

- 2;~ y\ ~__Q,_
t ýtt ý / ý #; 

E ~~'',c 50~j>~ kI/a~; C 3/ A, t~t~'N4

Ze A

4i Ai 87

-47 $Q,k k5 '%, 4 1
-



7 -A

I IA

'7- ~C) 4- , > tJN

ýMn, I-~ - Sly~5, ~Lt- -
.17- ... ~ ~ ~ ~ 5Ss ~ * .:$A :-

. .N .

"4w~""'
/ Ap ~-KF



KV-4

__ N

T'ý V

771-(

L L

N(-N

J. -

arr
~A77I7 -p'-



-IN.

7 7.'.

,.-. Q)

\ -- x'--y'

14--K

/ -N

'Ilk~ -
Ž - 7

I'" 
UP

-~ ~• It



~- #7w

r IN

'N in



3-Wv' - N.-' . <Y>t> �-..' -' lEN.

* -SAW 7 ... .'. >.�. .

- . ........ 'w' --. WWA

�-r�r'. r
- -- -� r:.'�' ' - �tA

.1 5.: 1

K &} t N

Vs - f \Y�W. N

H A. '--, ,rnK 1)4 1 &
* ,. I.

-... r P (jr"
-. t4 p75' i\ 7-f-

5% -. r-�. .A -

1 *9
* �A A . -. C -�r- K

.7-tx. 7 . . f�:�i�,* 4>7
N-

Nt � "N --*1#----'*� V.'s...(

A-. S *- .ci . . VS �
N 

. . .-. \AA

"'7 - '1

hi

-V. +7-

- <r>�
4
tgA. A'-f.

N V /�

*w� (V ¾ " A 4 4C

� . C
U -I #..4�/v �*

. '

$3>. ... �t. A-Z N �
� }YW I

I V

?0� 'j A- -�

ii -
-t A A '� � -4, � *4*-

A' ;�
I-s. A-..�,

1< .
4.

-N .. A- 
� � 2Q

�It�

-A, S N.� t

�ZK 2tY I �.. -,

4�

'-i v

� w
4

N�tN K. SK .Z�jj �

It,&�I 
I-'

N-
d

S4



3 Rol-,

- - ------. r

.1N.,

* Ir

4J 4

4 g



30 32 33

7-~

W-7

-,TF

1741

4 14

IA

V * iýN Y qfl - -ký

r- J_ 342*~:~

i; "týVi M

L~ - ! M

if OWN -



IM 
6

MAI.,

iSI 4 N

ý Llr-2 ISP "
- ZAN,,

MORE*'

rs US 44r4
Nml 

''4w

_________ -AA. WIN4*~444'4 -'T1 -.



I .4 
-. . . .. . ... 

. .

U.44

- g 7,rtAfl F
15;

k k

- ý ý' 4

4$ý
4t :4)h

Wit>

rr
rl - -K__K 4~~~& Ari-fN 

-0

zzHA
'3- -

MET~ S ý

-_NI -Xý A, A7
V4 IV If d-

- - t ?17YCt~ .2 Q ' a

A &sS,~:~tA -. rX~ 

'-

;'L5'k~ 

%-~~J
AA-- 

~ ' l-~&

p-4 . V '
4  

4 
.3 ' - "1 ` 

- - ' i

~ N~~c ~ ~ s y~ryA. . UY~( ~ .

i2



MA,~-~'

. it 

7~

ta ,

.47~

iMIN
'I, 0kP1 

.%%ý1

w V 
So-'< 

'

LY.

4k, I & ';

"7S 2- -' 'IAe

4440
I A i-I

(% A .. '-' 

-i



7j 
. .I"

- -.. ,'Is'

-~ -I -- i~4E

PM\

-p~~~~~it 
T7k ~ I~> '"s ~

ANII

Ic 

' ~ ~"rs 2 iW.

Y~t' 4,'- J~

4 J4

~--ýg_

i. :_ p" N '' ~ ' ~ ~
I, S.

MA ~ 
kx?. ~ <~W



t~) <'

~ > ~ 77
k_ .71>

Ntl

K4~ U, p -AJV

.- J <R

Y4\

r 4 ~-.*-.i V1

-At A M
SzN3Qj% ''~~04,

kd~

TIT'4S. < X" -21
"Air 1"4K



1'X

................

CrC

Q.4.

4'il 

.4" ....VV. ...1. ... .

R-~.' ~ 4.4tQ' 
-ýZ4 a-ŽNrm-e m,'"-.. Yc~>'...~

~ 4 ~ ~g4~ "''~'"4,"~ 
~J~&-1 4CAf 'c 

JŽ 

.

4'<.'< ~.-"<--. ~'< N~'4-v~ ~'"<''S -N&.i¾y. >4v~ 4 4  

-~& '<1 4 4'<'-lt - - -.4-4..4..

a-~~. .... 4
4 '

AS~~TIM 'C-Zt 
al 

.. 4 N 

-
.,. . -

* MN .'.>..$.-NANC4N A~c&<~ Z. .4.t4 q7.

.2 ~$,: ~~4 4-%~~"sw-.'< ~ ~ 44 -c~-JyW,
-~~~~Zý X-s--- 

tt~

,L %

-7- is/ Z-

.*,. 0



- . A ~ .N

...........

i' -- N . %
AA

it 4

-N Qzx
2k- r i - t 4 -A 4 ~

it~i __ $0C&J#4J-

'' o N.n XFr--S

N 7, _-N . -m - ~~-~-bb~ .- pt4 A -N' I*NImT5

On ¼.. Nil4
-;tssst t-~~--- U- 4t-k

Ilk~ A ~ - t

NiZAJItt .
2

'u"--" 2

->-~ S I- ~fN-~ ~ '
z -- 7,~ -

"- ¾ - t- tS.~t~'~ u t'* -- "- k t---S .- '

'IN--- _5 4
N)'2.~~ 4_5-~t:~. 7 6-&'~--~~~f< ' ~ 5A
A~ g '-A

44--- ----- ----- - AZN ~>5 - 4t '7,t\
/4 'NIN-N~ ~ t-~w>A Vv 4M$

-t~s. ~ t44"-- '-' ~ ~ -N . ~ -5-



TV `T'i,

Avs:ý;P



IV,

JrJ

IR

,~ g __-

-WW _

'C,'



'ii4i�j
-'� y

�r � -� 
�

p -� -. ,. ',,- -� -

1. .1�-'

.'�-..-.

\� -7 � .2�
�

-�-'�' 
� - -

� � >�- � 9� 4 -

_ _ _��-� 
P

� _ 4-

-��1�f*' >�- I- -�

�-�- ,�
- �Zc '-� 

-�

>1 �r.
P4

� A 4

-..- � � \k���N q f �

k � 

,,-

S �
-' -.

* � i1��3

* -
-�

,�-. 
2

-� ,< �I �.

�--- .�-- - < N I �

� -

-5-

0

* pr'-- �--'�- * -�

�- - - -

�"&� j

'�4I �* -
�



v'�'s l$i, 4 � T� & _

I I 5'

,,

"- � 

p."i\

5,,

teA,.* . ���j&�-',*.*

I

<*i$•�

-- }�-±�-

/

I

A �'

� 3 �A

� �

( � �

�S�Ni(:

4 C" * %*

K' � "
"'A � I 

-'C

I,
C � C.CC,�pI-

*��C �?

C.C�C'�I\

C�) fr9� �A,,, 'j



L71 h -sý'vp- 
*.*4- < *

9? ~ / 'V> ,-

AK

t. olr J "j V 'A9~~

44

I'A

a34~

1A m&A-

_14 2\ ka I

VL' L& 'Wa
w. V.4



-V., -71

'7 
,,(~**~Thor

M, R

Ye > L 
N.')N

N 

5 
I

.1

.. ga~

~fu
lit'

, ®

.........

'St

-Z N",

,Y4.



O 's? <

ji lul

Ts

L V-_-K

)t) 
e, %½ I7 

N~~. INk

.~ N 
.'- .ý

WN2
ka WK 

- M 1\

INI

-
N N

4K R Xý

G, g

40 W

J): ZI ý:
*VSX 

,~C I" 
V. V.



~--p-1 440
-e>)Ck$N i 3 ~ 1~

Sirr

2: -:

CIO

-- M

g kg

.'k g:

*~1; 
XF

Al\



52 11 '" 'F'

A A~ pt,' av,

.1 .. ... ..

4N "'n-"'4,~ 44 ~
- ---- -- -- 7 k~

_w. - i zi

.~~~~7 . ....

"'>7'
-A n4

___~~~~ HIM---. /~

- '~~e &~&>Ac~~ ' --- ~ ~ ii~~ ~ ~ '- -

1W 4< ~
- _ _ _ L21

- r-~&fl~A!2
>5~ -I '~.-t um

k~ R ggg

#R M

-- ' IS~r?', -'N

L-- aA

I~ 1..44

'N-- :ji'N a'-" 4~S"''k

7b N'v',

M j

NOR'kt
it~~I aQ4 %'t'\ wft4 ;~-Ilkvi

x ,

4- ~ t --- vtsit

~W~$½ti~~t~4 1' W~' <I½~ 'w' l~*ArV~,#'



.1 7- 501-P~;j-i

FCI

-C ~ S\~zi

4r~ L~'~

t- s4Z4

.' ...... ...... ......

dot-

{ 'NMR, N '

-M l) -,4~., 

-

z -.

"tii

spl ttk
- 4 4 N 4.d~~I M§-c 

N' A}

tAý -71

R I 
AlI A " ' 

N ý

j b t .

~Y~t tt$ 1 ~- -_N " ~ -. ' ~ - >



- ,.., ./ \

W. -..--.

• -.. ¼ - " •

M A I Okla

2SCA

' Z'j: . '"S.

vZN

*" ' -. , .• , .

Žs•-.t 4"?:?! I-L!

'J2

4 ~ T;

IN<

, " ' -" . -t.•..

j4�.1•

.~ . .n..t..4..

Je>

"S A 4- )lt'
0 1>'

IR- I

jA &AG



'-'I A

A.2

T AINA

Ma

Ito 4?or"

4_7

Lw.._
Al 1- ZV 'UR

.1 .~ .-
Y 

..

vt't M-kS
In, 1, - . 4

-A t'



Ajb

,'~~~ 

g J, r4mS

-"XL-

I C EI I VP

N'M 
-W-

44 v

L- 
t -v~o -v~.A

44 ~ ~ ~ ~ ~ ~ ~ ~ , MinA* ~ k V:~4'-~ :,

'u- wt)

-iC

'xý Vkn, Writ
, 4-41 0 

-ii 
ýtADi- -

i I; 

-S 

A'

: R

N7 Lss .,5

044 Z ~ ' L '---'-'t- Lot-

AM 7" V, 77TIexW -W.A~f4tAt. ~ '~ -
-A- -

-SLA

tsr ~ - ~ '~! ~~4~4~A
-w I*

-SK 
71 -

-' 
t ~.-~X~.Aa7

- - -S-. "4,moll

-' ~' -
-h 

1k



ze7av

44

_3 f

krM

dý'52

gr. I _ i '- -
j-Vp

.... ... . C4 N,- -J

777 "id

4 51,, . . i . ~ ~ . it \ .Ž N Stw M' 
' 4

-- i N-a J

"i 6

%~.59 All,

4'

N1W NY,'74' ~
I "lip__au~I If-

tb Ag)4$ ,

4qw*%4wA**w( r'



-\>

4;

U4< 4- t $)

¾ A7A

.34I

-r"

ArA



-A."½

U 
... N 

ti#K......... 
.t

............
"..ntv CA .½ -. 

c. 
*.

r'r~ ~~~ ....... .-~ y . .

A V ~ ~% A

'Cc
* IS

14 -S

NN-

-T"

OQ)

< rN>t-- 
f

... .. .



A CP

AlK

-Il

IS



AW. N



ioXN 14

th,,

go Ng

tt,V *-~*.'..'.* ~ KA

&' 'MA-

~ -444,A

Zý?~ 7_i

AI '-*4

~ ~ -~ j _g_

'- 
'A



-W-RRI

~w -.- lzo:~

NSO

4 ~ v I -

NN

~~-4z. U.¶4¶ 4

Hil- ZOR -0 N Ns"4~~

~444 
.

~ - -:ýZa
4 &~v'4 \ -d, - - _

An I

__ 44R

514

-4 ~4 4 , O4

Mg, 4 - - 4"Of m- Ie: -~~ '



IJ
-I NOp

2M~,t ~

".4 , t '4'

ZL- ._ .~ .... 4

Illy)

,, ----------

illy~r{4 r'

01t~t

~Ž~k' ':.' ~ 1 in

-.; n ''

-\I 1 01'-

7-~ ~ 1 4.,1. .

lip' A4!

-~N -.31MAK'
*C !V_ ~~pf4

Or ____'A'1?!% ¾ IK 'A

~ I ~ ~ 'A .r
4

.

x~44< ., p.lW4N

y' -V- ~/ 1 .4" I

c~~rs~t~"'4ndlt!I loll
4 ~ R -'



S, 
• .•__.• .jb-' . ., ; . •? •.•-•" - , .. .•. . • 

Ni. .

* - . - .4

• • o, • 
•1 1

.4 -

.... j. • ...
11 . • :.•:•

., 

4,- 
.

... 

ti 

, . - . .. :- . • . , •.. .• . . . .
:

S• . . :, . ,.: ,. ; •. ,• •,.o.. 
• : ,..• •:i.•,.,' ...



~~4ON& r7
I k"

I Kg
tO Fn i

7 1

Ilk

Ie t a

wA A 4i

.gN 'r \ 4 7
Zl~\-

tŽ ~ -



- :.~\~V% N 4 V

Ni'~~N DOATAEl.]I

[ti~ NESERASK'.A'

1--iVIZ
II

4 .. 

M 5 ; :

.ý --

-' ''I V 7i

N '4 '.4'

y ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ rg y.4týNx."'I **'*~~~' ' 
'4*~__

*1 
v. ~A z'ik' "L

A ~ ".* ~ * ~ ' N77



~~~i 1 Wj~9 72KNDATA

T21 N ~

X.-~

a a 0 is~.

........ '.. .

T -0~
4 -N

'Al

- .-...---.---- MOM

. . . . . . . . .. ~ 'OR

411 ap

Aft
-\ ~ _ -as



....... . . . ...

-A x

N;,y,.

31 k. 'op:

No tekm

..... 
pi-..-..b I-

- "-z~>::: 
Awc

I.. 4.~t "'~ -'A%, ~~ŽcP~477

p f -A> VA,

- 'gg

IIN-

1 L



M12~

441 -76 -I R

-~~~ '494 k Ž1

fr'P tt 4 44W&N r.A

t¶~t 7 4 v \z;JIN4
;1O -

- R,

-~ 4W

I.A - 4t r

-t -ol *

Itt t , x6

N 'b U4,

VL p4 I- -:4

<-41

NN4



ION 
-ý 

IM~
k- -1N

ZU~ .44

-V.";T WNWA ,-,

'- 's LrN

K"N
,Q) ___ D- I

~~-In

KI A

I' -R Ix -R_

'NON

.J_

7 - ~jj .
4 "4 ~ \.\Th9L5'~~- '



,IN

KI

now4/

r\ IX-- %.

~~YYY" IN\



14-7-K.¼- -..mmt-u•$,,TTS ... c.,•.,•,,_> 
-...

+, -.. ; ;• • • __ ..- +p• _I

t!~~~ + ...+ .+.
"- ----- -- - Ma- : 

..

4.-.,_��- o'•-.-,.. "

IfIVr

-",._ 7.-. 

'S

4
N 41

4.-• ..... --. " .;.+- +

•', • 
• ) '+. C.

I ) j --... .. ..r 4

- -- f

""--...t..I ½
I t ' .. '.

S. ,T,% -

N &•i -t'

,-..3-- - !, . . ]

-... . . .< At, " ., K
"-+4"+ I - ,.,



-i-
4t4

4'6'4

~ Nw

?A 7,

I~ '-,----



I . . .. . . ...

T N

T-1-

-7d'
I4 - 1I V_ ,

771. sc§ K ~ Q

2 is N .....r7/ A.~J' J '



. . . . ~ ~~~~~~ ... . . . . . . . . . . . . . . . . .. . . . ..... :.

V. att 2z

I=,- 4

------------. r ) .

-V1 1

24
t~

t ~.' ~ 47

.: ........ 7 .

-- I
9.v 4 -jr-



.~ ..- .. ..

** 17

MmNV

.. .f l

31 T..

"XIL

VA,,
I~- R"ý'

IA

rU

74, -1 _



. ~-, U

N ~..MA

~., MMH

ý . W0 - 21

p- i

-- - 9'OW

-1 01"a

"0VI

T' 4

if~*

IA -I.

Vll ow N

A-\l



"A. .

1.. 17*-

-~A-v

~ :~~ ~lM-,'
K1In

z ..

NW>

V. '-V.'.

z~- 
I'

~4-5 A ~" - - s -'%St

" . MW

N s~f-:, yrw

C /~

pNýJ p

oa 
Ii 

!4~

55 A
4

'1'--X 4 ý



MIN

C ..
i A R M - 6 ~0 j -

-', ~ xi I :::~ .:lip

5 r 
-. r i • 4 -

_TFM

I \ 

I -

R11

~Ž'. ~ ~- A.I ~T

4.1

_ _ _I ~ -~-.+tA~~ '~. 

~'~ 4±~ ILIN_

R w p rg ~ 7

' 1 4 X'-~ $ ý' -

~~W,4

ell" RIM'

It A



-S ~ W- P .,,W'A

MIN 

)

*AfA ~We. ~**

*44s

4X 7"VIV"

( ~ ~ 1 qn,.>kk -j ''

tl AtV Al ,



IrI

-~- MA,

T IO ............ k .- 'a ~ ' &t N

-.... ...#i t; .A. .

V.~ ..~. .N .K. ....k.
z~

g.",-~~t ~N
- k , r

III I' -ý

I' ~~ ~X tA-i::s,,-t N
- j'. A

I '4 ~ Z,
Ape -

-- r'n".- N

2~<$~ A.~A' - w -I

- 3 ~ - I-A

N4 AA-$

-4 '4- --~ ~ RA.

"A- ?.4 N

§R-1" ~ -

Al A,-;A ~ ~ Xt -C - t ~ 'v-



I T ?t:i~ s4 Rr' NIN

az ft 1 4f~rt -. ~r ~4A s~

V tj xA, 4ttF4'

~~ 4:4 1 r~-z' - 4_

41 t~o
fa~j1 _ 4 x , I

ý_v V

:A~

v t,
~~~t' ~ 1141? ~ 1 ~~ 4~ t VV-t 'S
ARML~h 4au ,- p$A- N

- ~"S0i' "-."VEI 4

w:t 4<.t q$>ý''.2X 1r
-, , ~41-N

* 44 j
- . ~ . -r 4 wr'.~4 7 ~ J4St

ukX F,44 X; '
Z V N.z I. .. i N 1 1I X \ %rN

-~ M- 4. r44~" N

- --- I -- -4 e' ' -- ~'-v

-4 I "7' -3

-Pr -k">~zv~xxv. ~\' $I2 ~Sjr-~A

*4- I -. 'A
4.1-'~.1. 'N.-r~N$" '~% -~>~-~4t

.4 4- '~ * ' ý4½ :~42t~c N"*&'~4L

t V.%V4$,

'~' .&~tY~&~t~s " 44"'e~'~'-' ~4~~&Ž:~ VLIT~
4' 4 ~ ' A



w -f

<1i7~I V~ g'V

it *a A o ±

t V- ffK -.

CtW- - 4

k i-vX*

Jo -Ar

A ~A-
ZEN M- '.

i'+ tl\ v

-~~~ OŽA*l%

&\~ýZ AN r~~

.- , ý- .- A - !,-. -,ý "ri 
--ý 

' , 
-, 1

-v~ QNA 
WWI'-

t _ý

t % 
'¶-,~'14 . - .-- 4 >~ _MT__



4 47

A t,

IMI

Q_4tWz W 
£4fo

Ir E li 

N/NV I~'O~-

4% ot 
TIN 3t

v 
A A 

O_

}a4 _
,"~~~ 

~ - I Ut
4  

-"4

\4t

s J 

s45J tSŽA J ' -

444ý

-'Nt'ý

~Ne C,~ -~ Z p"$~ -;n,

A i
k :1

v , Z_ N N 4y 'Sg kZi

Ni ~~~~ ~7 j 
A 4-lx.ýa 

~

,J ' - V 
On < '-&

r~~ 
fxm; 4ýC

~'MS
4~ 

~ N . ii

¾Npl~ ""-t



"4.''

(IN,

-. i~~~4 -~- ,-

. -4-§A-,47c

~f*J J4.~> ~it - "-J

gii --W

7$" .'1 ~ . ....... -------

444

~' Is~-*~*.''yo

. Al

-y _ IC~IN

-3: ms~m - -~> / -~4 A
4  Nx

-~ -r~t V~ ~ I~tlf



S ± 

t 
tA

'1~- 
1 

rI 

I

ý0 4 . . .- -4

-

Sc-

I LI
ý MR'



'A' A- 4

j V-

4t4

4-A (,



....... ............ i.. ...... .......

........... .......... -

.\,77.

33) 36
32 j 24,

rk,~ .*'.A-77

**'"4ý0~**** (

-14 -r2

it:

14 x \

L4 All

Ito'- ' <



.... ....

--- -----I

<~ >~td

.. .....

\\ t

....... .....

A, ^o

~~ov

I ~ '-~Z.pi

, .3



7 
c 7 

r

� � 

-

Xx

At- 7 
� "-P ''

uK Ic'.
SI 

4-

4 

-�h 44t�-s
NN\ \

0-

� Y. UT
c-i t '"NN\7. � 

.1

½ - 'N 
\ C'-'---

-J \ -� ''-4-- 
':4:.:�. N

0" - x<-�" 
-

4 *�. :ktfUt. N

( .
t

t S.. 1 C�' < w
N

\*4444*�% .4. 
-ZZ�, 

--

'4 
. .. I

c-CV

'. NI ¶ 

-N N

" '4 '½--- �&" W.n. * N 
-

-- 4 
-4- 

-

KkN�J:. 
Lx

Nj' "'<L' 
-4--

- A 

� r j j.:....: .�.**�**% 
4) --

" 
-�- �

-:

N' 

VKS'j lxV 
C- }, cQQ

- -"I>"' 0

I 
N 

4
k 

- -1 V

-4NP\ -

'-4

N .'� tz>� "V.

S *� � .... n � Z14--' ½

� ,

'>¾e&�r& C it) NI 7>0> +CtTh.4t
Vx '� 5 �-t 1�

N 
K tt-> j\t. 

> * -

N �' 

¶i 
'>4

t�t\ -9 \ �' 
44 >YN4.�%<N�Qt 

�'

-4, 
�' N�

�#$.. :t 
-�

��T0 -� II

t '-

�) V Nfl
'� ''i-v N> N,4N (Ky

.4' >VINNJN> » tj U
______ 

NWA-_ s��



1 4.

-44

I) T

- F \y-

NZ . (N

- ~-~~K\ r\LJ
N--ý

N' IC I

II



\T

((1w.

0' '

-Lýy

jA ~ - \~Al

¾7

z",K
~m 4

N .~ A 42ý2. 4

'41



ftt

zp I I

t4

-~ b~J\ &N4

44tkK>~~~ ~~C - S't+~ Y~~>



"Ilk X. 4

N p > .j ~~ '~'NIQ

4~* R~. 7

A. TV 7,4

A' k'

~AAt

<tt t
A/ N1

0Ž \ I~~ NW NT t4K~rj-X4



N%

4-

'ZiC

.7.

U '7

¶ 14 N...........-

x~Aw

iIJ-

NV 'xv'-

(~g 'W



I . t j ~.<4I"4 jj~(77*~ I < ~ 4Ti

4- f I~~C S _ _

.X - -NN

~S;A
'yr ~ %..

i:t ?te t*

I F

C~~tNY NY N " 0.,ooj

N ~ Itu~ r

IF I~*~-~, 9

2' 9 rti -k

-f-iPt¾,

ME, N



._ , _.. ! I . ._;N,ý I., ý I I . 9 O - W. . ý - I.. f- '111q,:.ýýI:I:Ni . I a I I , . - . _ý ý , ., -I-,IW .11. f I I - -ýW - .. ,. -7- .t . ,ý ý . . I " ! .1, . . . . ý - ý ý - . " _ . p I----
: . .Xlýpc. , 'k 1ý 1,1:1 I -I -.

.. : : A '. ? I ." 'ýý j .. . I I ,- -'- .. _ ý I . I - - . ____ - 'ý- 1ý ýZO - . I
ý, -:-. - . . . - im ý I., . ý . . -. k ý, . !I. ý I . _'.. . ý I

'. S ýý` ..:: ..
:,::*,:,:, ý , I ý . - - . . . ýL. -I ý'.

: - ý` . . .. 0 I.,
%.: , : ý I . .. .. ..X r, '*- - * " . I . .ý

.w .1. I ý I .1 . _ 
.

I . - - PF

. - i Ftý __ - . . --- - __ ý., ,ýI, .; -1: ,,?.Aý_, ý ý ý ýr-,'A. _ j ý. -ý_ -ý , . -7 - I-

*1 ý ... I ýNT
! . , it .: .. 11 . k ..... '. - . . ý I

I- _ý - I . 11ýe - . , __ - - -- , , . . - : . -_ - _ . . " - ,* i ý . .- , ý," ý ; - -A, - f ý , , , t*" .7 . , ý I . . " _6 __ % , , - : (2I ý. . . -- - - - - , - : ': , , - - . _-_ý, ý: - .4ý ... __ Jý ý ", 1, .-,_ "k_ý' _.",7. .r .: . - ý . . -,!k -, . I . ý I . ý : j ý .,i - . - -,: . ",.....C.'. -le'%;, I I . , - .4 1 ý- I - - I ý . . . ý ý -.
. . I 'r. .. I " IIrr._"N.-t I - 'f71- 1 "I-mr-'. . - ý - ý ý ý I - ýý rý,PI "t. I . i'l ,,ýýý _. -ý 't w'. , ý . I , ý I I ,-*, -ý - I ,._.ý . . I . I . .i

__ ,.k:-; .;-ý ý,, ---.,, -,ý'- !,.. , I I ,- - ý'. . . f I ; - ý , - I __.-, 24"',*x- ;_,_-'ý-- .1 ,_': .. - I - /. - ` I 0, .. I , . - ;- 1. t v . , I.- -, I; .

------- _ 14 -1 __ .. - . 114"A ý It',,, 11 ___ "" __" "-- . ý vlhý _ :t ,,t$5a - . 4 1 1 ýrL I, V-1 . - - .. 2t_ . - 14,l". -1 - -
ý; .ý,..,.ý._- I . I , _ -*ý I ý _ :,, .. 1--ý', ý - - . --- : , q .. .. , , ý ,-- -ý ý - . : _,_ . 'r, . , z . -ýj. . ý_- I -,... ý .ý, 

. - I 
- ý ý . . ,)- - - - ...,

04 , ;ý` : I I ý - ; ; N - --- .ý - . ýý ,e - .
. .:ý:. k'. ,

- - " ,-,.. ý:.:.:tI*-N . . . . - ... % - I .. , - t*_ . ý ".1 . - , p1 .... . .1. 11 ...-. ,. ý',t , .., ý. I .-- ,. .- ý:: $ -,ýAr_ I . -Pý
,

ý
.

.... '.. -. . I , - - - .L. ý , . - ýý - ý it -ý - - ý__- -
, - - ý 'i , -,- ýý' .ý _11ý.- _ .. ý - ____ -;, - ;M ", . 1 ,ý

.
1ý "Y3 _,_,,Vý E-R, NI___I - 4 - . - -(I .1 _4z 11 ýý .. - +, , I -, ri

. - .,l3 +. - . , ý
iM .,..ý. . .. . - ,x.-, -1. I ý -ý- - -,, ,,w -- l k ýý Z! _2 -

-- "-- - - . I 
I ý -11, rl- ýý _ ,ý_ , .ý I a.." ý_ :1 :" -:7

i-- . 1; - , - . . - -- 
- . v Ii , 1-1 ý __,_ -! __

,. . ý

t . *_v . 1 3
_P. ý * , - - - - '+ ,ý ,;-- -I W;Zý'., 1ý .) ý, ., .. - . . - , ;e .ýý. - , .- -:- ýý:-,-k.ý - .ý . , , , - ý. I I l, )7-- ý ) I I ý \ I . _.- .- , ý ..,ýZ:,;,.X , " , , . . . - - - . I . i"--5'-- --.-. :, ,:. - . ; . , . ýý, .- : , . -1i K t I ýv

.

.. 1- - ... , F,,,ý' 4 ,ý , ý ý ýý ý ý ý I . -1 -7-- :. __: ': -ý ý1- - V,, ý.ý-.'.*& \ , 
.

ý'.." ýRr . , Z, 
- i I I 1: .. -- 4), -1 I I I I ; e,

l. 4. - , I 1. I I . ,ý-.A, . ,ý 0$' . I ý . I I ý, 7 1 ,__ . -, 1ý
,I * , " ý' , . ý . -V'. I , 

-

\ I ;

1*1 -,-;ý.::!,:-_:-:- 'ý_ý .. _ý _:ý,ý - I : .. , .- j " " 'ý. - ;; , ý ,ýZ' , ' -ý t , I .ý - :: :.: -:::,ý-:-:::., I I 

r"

ý::: , - - -
. I . . - -, q.- ý , --, ý

. . , ý... , N , 

,ý

'.-. , 

'-. '11ý , . - - " " I 
ý -.. ,,- - ,ý 7ý 1 4- 

,1 ý \ ý , , -- .- " .F_ . .

- - . . _. I . I I 4ý,K i , ,I- ý ý - - , I - . - ý - .1 . .
_.: . .

! - - . - ý I . 4' 1 I.- _. ý - j 
, ý _; ý 4 _ . - .

- '-..,., , . . . 1-:_:%-:1ý.: , IU I. I - `-, 'i ý . " I I , . -1 , N ý , - - - ,.. I , -ý__ . . . I" 11, , -:. : ,ýA _ -:. I . .. _. ,ý.. I.,N., .I ... .tý -1 !" -,ý -ýý - - \ . ý , ý, ý ý.11, '. - . - ý U6 ýIff -I -,I ý_ . ý "I, -2 ý_ -4 ,:,.,,, ý IF- -%ý','''!. ....'.. I 'i ý I _... ý _*_-,ý.ý"ýr,- .. . 11 /' - .", 'i.i.-, .- .

ox,ý , ,
_,.,:ýý , I I ý1, . ... - 1ý ; I ý ý 11

_ý $_Z,__ý ý f 1, .'. ýN,ý ---i -_ ,ý ,ý .-. ý, ?\ -.1 ý 4 ý\. -

..;-. . ý/ , - - , ý _17T , 1, "'m I 1- __ ,,- .,-ý,-,, ," .- .
,*.%!.x " ý,ýý _L,.;.jýý

11 :-.L.*t:ý..'* -W A - -* ý,r- ý ý i ý "V,\ %4A 1 ý - ý -, ,.,
,1" , ; , - ! , , -ý- 

":

..ý'-,.ýItl _') I ý ":7: 1 , __. , .i, .. I - -v. -, I .. ". X " -I . . '$4 ýý ý I -ý- .1 _., "-.1 " I .. , ý_, -ý ... - _.;.ý , ; ýý.ý 2 .: .; , I .1ý ý _ý s 4
. lq,-.-. , ý I . . , ,

ý k , - . - \ýý - -I - -J
.1, , . x. %..:ýkýý;,. \ . 1, ,ýýT_;I- k\ 

. . '\

. .1 ., : ý 
ý .4 ,- '. , i ý, 

7, f ý', -i- '. % \ a -,\ ý .. - 'ýý, , - .. ý ý I ; ,ýý, 1ý1 X _.. N -,-', . .... ,41 - . 5 - - I : 1ý ý, -I , I _. __ , - -ý I . I ,!ý I It; . . ' I .

I 

. "I , .: -
ýA 

. 1ý-

)ýIk i ý' .. A -.1 . L -, , - ! I --%, ý 
, I I

N ý ý , , -
I .

1, ý% .
K . ý _4 

I ý- _r 11, *

ý , & I ý,_ 1 -4 _ýý_ ; N ý;7_::ý ý1ý 
,ý

, ,,, I.- . ., I , " , ý I
- . -a . . '. .

, 'ý .p : - - I

., ý .,::. I. .;,, ý - .ý . .ý, , . ý I ý . ý , .ý ;ý ,-..-:, -L-_,ý, .. 

.*. - -, ý. , . -
N - - .- _ý. , , . I ,.- ý

.1 ...... I . I ___ . I 1ý _. -_ ý 7- .
-, 4. .1 I\ 1 , - i ý

" - N: g. - f _.!ý,ýý ý *iý' t -,-- ý -ý 4 1 1 . . 4.-C! -ý I* ýC. .
-I ý , - . . , 3 ,- , ý I \,k 

ý1. ., , ̀  _. 14 ._;ý * I - ; 
I ".

., I " "I I - 'Ii ý., . I . . , 11 ý .
..; 

, 

I. -ý 1-1 
ý'

i 9 . - , I . I .
. ,

...... - ý . I ý . . ý 'N ý ýý. ,,I .ý .. .. I -- I ý1. , ý . ý ) "

, 'r I , "" , : , .. I t, , , , . 'I," - I, . , I

-, ., . r __ ý ý . _,% '. 

. I

- '.. I I I 
, N , :_ I .

.

, 
.-

?.ý: ._ .A. - - 1 4, *111 I - " .- . 1ý 
f .

ý 
. _`ý ý

I :ý . .9 ýý ý,ý N_ 
'ý' 

-V, \ý 
I Vl_ ýý.-

-_ '.. - ., I ý . I _ýý . : I , - I ý .1 . - - - -

. .
'. .. 

, ý JA, 
, -- _,ýM;n 

I - -. - I I. 
\ , 

- _ý, 

.1 I .I 

., 
;tý

%ýý .. I;/ . Z ... 1ý " , . ý , 
I f . ý , 

- _. . .ý -

al. . _ - .ý ., , I ýý '71ý ý . ý 4
ý . . . .. -:,ý:P. . ."Xitý!...1- ,ý , I ,\. _4 X, 

ýý , ,

l ;A 
--- ý - -

ý.

"I _ ... I& - , ... , " -1 - _Z_ .0- , ý . . I -f,ý, . _

. I ý ... -- --,: ".., -- ., , -!ý'-, , __ý_,- fý : _ý .1 - Y , . - .,-. I. - ... ý , 1) - " ý i ,

OL_:/ A', - .:-.-.- 1-11. '.'.'.' - . ....ý_ - " . " ., - t , TV ý -- - - - . #-- ý ý I .. ýý

4. 

I. , - , 

ý 11 .

ýL

- %2 zh,".Wtu;"ý _4 ! 110 . I... ý -., -ý , I z . i _. .1 
- , .

, . . , 'd
.. . . .:.,; . : ... . " I - - ýz ý . 11 11 - I , j 1 1

, 
-

::: 

ý_- 1, -, - -Ic -, j__ --- - ,!- -ýý - I - " k - -- - , 
ý 

..%I

ý -%v 
-I -- ý .ý .....11 . ;.1 .,.ý. 

_N_ - ý i , ý - q , -ý .- ý:. .

. - .. - -_ ý . ) 
'. )

. : .,ýý " 
t . - Iro 

ltý -7

--tr'-t:,ý.'.. . -." ---, --, , Ip I ýj -- i . :- .. ý. il-
: ,ý, -ý.,ýz ,,::ý -, , f- -71, . .

f;, "., , `.ý .
I -,ý, 1 -,, '\ tll ý - 11 " .1 .

I - . - , 'V- 1 -

,

I ", , , A, ,ý^, " i .- ; I I, '. I ! . I ý V- - ,\ -"L., ý- -" -

. ý1ýý -, iM'-4.,v_;;N 
4_1' \ 4ýý -- 

4,_ -t , 
vt - % IL ý

. ý..Iz 11ý1 56.. '!ý .? . /ý I I f

I ; - . ý "I- Z. ý,' vlý!f 
-1

-- * - kf - - ý . - I ,>,
- ,,,, t ;. " .ýj ,IM '101' " -4- 

0 ý . :,V'i.
,3.. ,ýýzý,,,ý-ý, .,,,ý!,ýý ,_

-
. . , , '. ýý. t, t, ý , , - - k- : _ý- , . , ý _4r I I I I r ., .- _-ý - ., . _ . i

-tM'!.'ý ,ý 
e N_ I - _. 1 4 ; )" hF, ,

- t 11 ý ý4 "". ý 2 -, I , & 

I

ý
ý , ! . .", ý - , , _,ý . .4

.
, 

'4\ -, ,-p . - - : ;', 4. ,
-- A. ý , -:;;-ý--ý!- '----" -ýý !ýýZWY \ . - - ),\tý- * , . . .,x -

`4T . t I . \5 
I , ý , , t- :ý, - . s, , 1_ý.: ..

, .ý ","'.. , - il, , - -19 , " '.4 . ( 'I . . , ý___ý " ". , - * " - '1ý

t. -, ý-, _,-cT I 1 %ý VI ;ýý ý 
__q . _:ý, ý, - ,- -, ý, :, 1 "I- ý ý- .

- " ý k ; , .. c . I , I \ . ý4.4:,tý :ý ý __

. -,;, . ý, , ýý ýý_e,ý_'Iý,K?"_ 
_. 4--" - eý 

-, , ;ýý -,Ai'ýý ý, ý4 - -
- I . ý -

1. - -

. ýA ,,ý ',,% ý 21

ý 
'. j , -ý'.. 

-_ - - -
.

-, , , ,ý . , , I.. ,_ I I A ) 
. I I _ , l, ý..- ý - ;ý_ýý';'C-:14Qr

., 

9 
- - I , .,

L, I 
- w I-,',-, 

.,

.jý ,. ý1: I 
I .- - _ý, .

____ -_ I I

;,i,,-- -i' ."i., ýý-': ý W ý' 0 A 
--- r4 ý , - " , 

ý ; - , ý, ý ý I ý , I iý

, . . , * , ý , * , -ý-, ;, 1 , Nv _-.1 7ýý, R, ý', . 1>.j. -ý'A- - - - -- j- ; -- 11, , ýý': k" jv-, , 
- _ _

" ý I
ý'ý ,. -ý, t. , ý IAI_ýý, ý . - .

I

ý ýZ __ - . :7., , I tbli-114- 
. M, -, ,-- . . " , ,ý I 

. -- ý . 11 I ..

, 
, * 

"
ýý I I - . , 

-_ -

I ;I, .. - . ý ýVý, t. 
17 3LT . ;ý, i ..

11 I .1 
I& T.

11 -14-1- . - I -
,

- T- 
I ý 'ý, ý -

:t , 11_i r lil-7;, m

1. - I.. ": -- - -4 , ý , % -\ ý V, 4 . . "_ 'i, - I I ý _--Pý 1'ýi I - -. ýý 'I
il 

I ; 

.. ,ý*: - . ",

- i 
-. 4 , , 4., __ ý " , " " . 'ý . I - I .

'.., -4 4A 14 
,ý_" , 

*1

'- ýý - W.. _ ý n . , ý I 
. ý , 4 - ---- ?Ir- * . .- , 

i i.. . - : oy,

I V, ,. ,_-;,ýQýt 1ý - oa -, ý. .-

1. 
. . . "C ,

I - . . .

A

. : 
- , t; ýC34_ý O.".1-(--i-ýý-

tl- ýo

. , ,- ,4- 
- '. : , , , - \ ý, ý , - ý: -ý-.-k-< ,

ý ;,...- lo;ý;ý;,-,.-J, ,ý-, , . - - , 'm 
ý 'L __ 

ý ý. . I . 11 ý

'It I . ý ý, . ý, , 
ý .

X - I . I -

. q -4 
: ,,Aý -' -,.. -1 - ,. , - . I ý . .

,_ I ý . . ý:_ 4, , - Zw 1: - -qc- , _ -4 k, 11 I ý ý I .. sl , ý . ., 4X ý',: i --- 'it 
I 

<!ý. - - * b., 

ýv - . , " , . . - ý-"_ 11 - * L_ . " T I-- i.ý , .
.. - . , . ý 4 1F.- --.--- "

-, - I ýX-,ýX I . - . ý . ý - .. I \ý ý " , , , - - , * ý " . . - ,.,, , ý . . ý Sg ý

I ; I ; ,-,)' 
1, , ý ý'ý ý , If

r-ý-:.:%-:-,-, - -, .1" ',\, A , ýý ,ý,..

-- - - - ý,w *Jýý'ý-' -
, I- 'ý' - . 1 4 , - ý .

.

:1, 
.

; 

." 

_ýý 
__ý; 

týý

t I , * I .!,ýý .. , ý,,W . . -ýV-ý: .A -,
:,-!, ý . -.A.--'-ýI'.-- .." .7). 1 .1. Jý , L, ,_ --,,- _-ýi_ ý , , ý - 4"', ýz -:: , -- ý._

__ 1. 
I') 

- -
-

-
_ý 

4.ý, 
_tý,, 

, 
" ý , , 

ý : 
.. 

I .
- -* 

, 
- ý 

- - - " 1ý_'

::::::.::ý'. '. - -,.:-:"..'. - I' .> - - - 1.4.- , -ý,ý,x - ", . , ý , I. I , "r, - 1

- .41- -I"', , . I . ý. - A ,4w '_ ," ,ý -ý - , ý. .ý., ý ýým \1 - . I ý " -

I I ý-'- .... - ..I- -*.'. , - - , .INI P, ý N 4 - .
,

ý 7L,- - I,-,%:.:.,-:-" - , - d , .

. - , -*-' . .1 ý . . - ý' 'r 
ýL>

..... , ýý_ . - ;ý. - _ý 'k
- . , 

: .

. . .
, Jý., . _'i .-

.t , '.

1-ý11 - _44 19i, _,ý_ýNý 
f.. ... fl, ir IIc .. -14 - A i _6 , ".1 ý .

_ýý, " , , 
4 , t -

I - _._`,ý, ''

, ýý - I .ý:._ i ..-I " 11.,%I.ý , , . 1ý, I .. ': :ý: .
ý-_ -*!. --ý,- -W lý.A ýý -.--" ,ý, I I I 1, - ,..........

, I ý. T . : IiN , -... - - . % I . .-:,: 
... 

I 

v ý, 
..

,ý .: : 

ý .- ýý\ 
. ý_ I-' - w.: ii 

. ri

-!.: 

: 
ý:: 

I%'-'-'-'-'-'-'-'-'-'-: 

...........
.i,.-: 

.

.

ýý ý) . I'L " -Zýý ` , týý-,- ---- X",_!!

ý, . - - - ... . . " -, , - ý I ý N Ný. . N-ý-- - Jý ý 2ý . t - '14, 
, - _,ý, ,--,, ,_ý,i -

, -.ý.,.'-k `ý- ", - .,\,k- -ý ý ý 1 , " ,
ý ý - - ,,-.. , - -

_ýCm 1, k 
- -

.1 
, , . , . , t - 'IV -

7ý j, i . . .4.

) - " ý' - ,ýý ,,.- ý,, ý,-ý, ý . - - .11,

, ", " --
_ 

-

_Jim

f- A " .
.1 ,, , 1- ", ,I ,:,ý \.ý, 11 . ý . .

I : , , ."..., :ý-ý7 ý - I ýýj.. ... " - I , . -W D.k . -ý I ý- ýr - - __ .- - - 1 Wý_ý_, I . * Ij 
. .

, ... .

.1 Ak-,ý", A '3 ýý :%. ý-" __ - I I Zý-:ýYr 1 ). " -, I ,

, . . .. - .4. _N ? * -. , : ýrl, ý 7 6 I . I .- ,.

, - . I I. ý 
I . 'V.' "." _. o . 11 _.,- ý,! ,ý f ý ýý 

l.,ý,ý

.R . . - t- - .. - _*"Q . . " , ,!ft.-

ý .,:. , . _.Ný .:ýý . ý - .vO w .XýI,ýa, 
-

. e, .ý ,,, .. . I , 
. . 4, ` -

. .

, 
- , . , 

- - :ý -i _ý_

I ý . I .- , . . ( ý m 1ý . ,,- .R

, 

I 
I It ,

.:.:.:. ... ., . . 1% K; . , ,,,ýý 7-
, " 11. -

-

, 
_ N , S ,t I VS, I . 41 Uzk_-Iý -

1ý I - ý-.,ýq ý - , A -4, ,ý.Z. . -
ý ý IW , - ý I 1. ýý ,

- - -- ý-, 
- -- 

ý 

' 
'7

'1ý t-'X;-:-7Z-C-f 10 
ý

U., ,ý.. ; ý: . - - I %"_Ir__r_- " ý4
- , , ý, - - ý - V - ,_ý . , ý-:,

_ :,.?3,' ý . WwT 
-1 ý", : ý

. -

... I , .-. I l ý I . - .,ý + , tý: ,-' M -K i .z L N__ -, , - .

ý- , w- I 
_ ý, - : .

, ý! 4ýý 0 

1 - VR'

ý ý I 
-. ý ,ý .

:Jý11_ ý; 11 , ý.ý - - ý ,ý ý ,LV -1ý

. - , 

I . ) %ý. ý

, ýA 

___#'- 

_ý 

ý- -, 
- ý 

, -,,O 

" 
Jý

'ý .. IT'ýý" ...... - ý_I. - ,ý :ý, .4'%ý , I

_ý 
ý v .-

.,U.,aN` 
"IDý11 ýXýý- _ý -, Z, ... . .4

. __ :',+ _k :i- 
:ýa - - I 

,

__ _ - tkl , ý . !ý. . - Re ? ,F.ý ý I I , ,,,Iý, ý I . ,

4" 
t 

,-n 
. , i k
, , ,

" , .ýý . ý .
4 ý

_l:.,ý , -, ,%, - .'N '. -, 1

A 41.ý_ý _Rý§ 775 z- I
. . -.. - , dZ 

---

" . I , - , -_ - __ ___ .ý
__" - I I . ý,_ q, ,ý-N

I., 

, ý 

q_;

:ý1.x-'._.`iI_ -1 . - ., ! I. - .7 _7,!"ý _ý___; 
- ,

,-_ -- - - -... - ý , - - _X , ýý ý_iýl 
I ,

., I -1 " : fýaN.ý ý ý- ý ý " V,
V_ . I " 

ý_;,'L ý

3 1 -4 p " ,Ojk,ýI ý ,ý,_' . , ý ,,ý% ý - I I -.ý - 1

- ý_., -1 
v -\ý- ý "_(, -- 'I-, ý . I ýax ,ý. I

.
I , ý

.

-
-

.
_\ 

, Lt A,ýý-

ý.. " , 'I tt:,ý ,ý . I .ýý__. _'?, . z ý ,
,

-
I I\ - " ; ,ýi` ý 

ý -7

. 11 V - ýf ý_ .ý ý % , . -
I , I .. I -, , - - " 1ý I -, ý,,

.. A , - , ý-_"S:-,V - r., - .
..I. ,w . , 

, 'm RK .,ý -J.- 'ý ý
, X, FF 

T

ý ,( - I , . , 'ý .1 .A.. ,_ v 'ý

I I I iý, E,ý,' I - "?M " ., ý'. - 4, - . , L "O -
. .ý , , _ý., ý, -, - ý,

ý - ý 
.. . i __ , I& . ý_ ,ý , . , 7i.l -I _W" _'ot .-.

" 1 - -__ -- I I - .. :ýý . i __ A. ziiý ltý . __ I- . , . ý 1, , !

* - . , , -
ý N . - , . ý

,,ýý - ":ý,,-. -', _ ý iý . .. . -Z 
'N

. .1 tr$iýý.ýI:
. ý JPý , , -- - --- 3ý I., . 1, ,,I- 'T , .

- ýi ý .,ý M _ý, ý -_ . '-'A ý ý4,, . ... , . .
I - ý ý __ , , 0 , t -, - , ,ý,ý 

-',.":V.,:N4ýý_ _: .__ 1. - --ý--- 7n - , - - " ,
-

--- rý . ý - ý - . C7 - ý _ _ . ý1. ý, 
IV*' , "I 'Cýý2 1ý. ,ý It-, ý, '1k. ,ý

11. ý, I ý ýý , 11ý . '. -

"*; 7 . , ,_-ý_ý '-.'ý - -.,- -Mý, i -- -3rý, 'ý ' ý'ý-7t._ 
.1 ,

-
, , 

ý ý 

.')t - N -z 

M ,

_,ýý . I I I - , .-- ýý, ' r'll A 
_,Vý ,ý_ - . , . . ý - - I (

, .. .- i.,

_' - ! : , 'ý:111 I __ \__ -, _, - , . i
-ý4.. , , I " ýi.-ý!, L ý,W it:,;ýT. M ; -,, , - .-0 ý,.-

,_w!5,v,,,S';'.,d-',, rr,ýWi '. ý 
,ýý - - . ,R , ý - ý_ - . , ý.- - - , -, , -

'v-

-! ý ý,,ý-F --ý 
!ti!ýý ýý -pz4t-4_,ý, 2;,ý týý6 - , , , * 

, ",

- -

, 
,ý_ 

-, 

-

-

.
-13 

, 
-,ý_mx- 

- ,_1 

ý 
, 

.ý 

ý 

-ý:- 
., 

, " r.i,ý'i

,v ý,.- -, , ,ý,*ý'75' ý ;ý-,i&zlýýjý,=,-tk:ýt , ý, -ý . I txwý z. ýý!_ _,ý .ý 'A. - - ,,ý,, -7.1 " .ý', k . , a " ý , , ýý. ýý

, -- 

:ýý! 1."i ý 
ý ý j ý - , ý,ý'."`..ý l,

ý 

. . .., -.- I 1, . , , b .4 .4,

, -ý,,ý ,ýý C 
. - ý . -

- _ý

- , "' , , __ , - , - . ,---y ý ,- , l --": - - - -

-- -" -
'i 

_4ZA, - _i. "" , , ,ý ,
.4-7:- -- 111 .ý, 

-'- - I - - I,-,- 1, " I- ". ,

, 
, - 1ý A ", Z, , 

. I ý_

. , - _-iý'."O'l- ., . -
fA? , ý , I _§ ý, t . - IRK ,

--SQ - -Fry . 'ý __ - . __ ý ....': . ýL, I \
., .4t ,_ý ̀ý --̀ 7._'PM . , .ýý, ,_ý ý ,_- - - IV 1ýý i'i_, -` , t, ý I , k ý, -, 3ý ý M , - I ý ,,(

, -K 
ýý,.,.,!14ý-.ý.P---ý-,ý-z,-ýýý.ýý.,;,ý,ý 

" 

- , 

, .,__ý,:ýe_ 
I 

-

... -,

" 'iý 

I

. -ý, - \ 
.. _

)ý,ý ,.' ,7,:,--` -
,Zý ,f ,t ý : -ýý - - -1 . . - I ,-, 'm l. v (ýý 'N :.

ý .
, ,

- - '. - , .,;ý -ý7,_, _ý, ;, ý ý, , . . - __ '.- - , I -
_4

___ -ý , 

, - -

.91,

g'ý '. ,,61:0.%,. I -- :",ýý,.,,ýý 

_ . 41 \ ) N , 

ý _1-,__.:.ý,.' 

I .- I

- - I , 

, 
- A .

- -7 ` &' ý 
,.N 

, 
Sq'.`MýK-ý

-1 -1. 1-11, -1 ! g .i .- -1 t , -, .4 ,
- - 1. zý 't. 

, -

, - - ýý 
ZýW '!, ."'.11.1ý ý ,ý.

1- M - __ I r - ;ý -.- I -- i - . ;ý - - . . , - ;,.Nýý%ým ,;-2,6ýý ,;týýý-.'ýýAk""' , _ký.ý, t -

__ 

-

ý, 
-, 

-
-

-

-

- -_ 
"'. 

.
"I 

_01 
-

, 

. ij 

, 
-.- 

-

.

_k

F't ý- - ý - iý v - --. ,. , Tl I I 
,V--., -, -?., - I " , 11ý!' . . - - . , k

,
." 2 ý- ý,;_ - 'k,.t, d , 

- - ý 1 t m 1ý, .- , 
. . Výý v 

.1

- "I 2 _1ý1 - , - M",ý:,* --' ,ý_ : 

.2 I

ý - 11- ý - -1 ý' ý .-ý-ý-'- 
, ý_ ,t " ,

.. , -, .. -ýý','ý:ý:ýý ,ý."- ý ý,.-, 
- -

, " . L.,z_ -, 
V

-- 'ýn 11 , I I , 1. ý - '0ý

I 
- - - r- 

.. 
I -Z 

"- ý 
ý -, 

. .- ý ý I V:

"a ý.'_ ý*ý. --,, , , ý !ý ý 7-- Jog 'ý_, ý` % 
I ,% 

ý

-7 ;ý 'M- -, 3t,ý-,ý 4 4-ý 
1_ _-_ _ý Pý , Mý 1ý 

- ,L47ýýJ" --N"'4-%,-. , ""N' f.A.4_ý7-,-prA - ý ý -- " 'V, ý: Zj I 1ý1 _ý_, -

- I ý ! . n .,ýu
z % . _ W. ". , 

- r ý _., ,_ý
- __ -- ý_ Zý, , 50% Z;7,_,_ - - -- 4, I t., -ýý m--ý -, - " -1- R JI: ,'z I - , ,_ . - ,gm , , , `ýý,, ýý N

-Z-.. 

M I .
I- ý 

-,

- ýý 1ý._ý_.- - i ,ý ,ba. MA - , ý ý 
- , -V 

0,:ý ýýWý_, . - r - - - _ý ý - ý , . - . -1 .z- ý - . . - w ., . ý!ý, I ý

- - - z ý.3z , M. 5, 
-. -ýý 1 ý--&, - .% 

I -_ ,
91 , ý _ .'.$;ý - - . . , 

* -,ý,:

.

; . _1 ., ,k iý 
ý'. 

wr _fw ,ýý

- , * . ý,W,-R;ý*I& '? - m0y - , ;14 I .
,I- - __ý' ýýf ";, ", - ,ý -

. ,, ý, ., ý
ý , %, " 

- .p

" 1 - - , .14Kýý, yý . ,ý -

ý ý ý . _ , .

, t

,." . .
-ST, , ----. C ýý .,R_ a,ý. _: . -

"

- *Z'ý ý." ýf."I; - '-, '2, --, I .1 - - -, , 
ý 

0ý

,A 1_1ý1 "I - 'Y 
. ! - ___ , . . ý, ý , , -,- - ,.: 1 .ev. ;;, .. ý ý.,4.,__ý_ _'Tf44_)6tý_

. ý ý.. ý, 

\ý
.

_ ",'4, 
_,ý ý;,ýý_,ý-,Ctý 4ý,'ý -

. , , , ,., - , , , .1 ý ýý -
ý

ý_ -,-ýr", , ,ý , ,_ I" . - ,.f 44 - '01-) I " , " " - 11 ýý t'- 11 I-

.

t, IR 

ý AFýý I ý1' _ý -,MV I r

:1 ..ý---ý -

4 -
. _1ý -I)Rmi,,ý",k -, . ;- .- _' V ,ý_ ,

1%," -- g,_"i,ý 
'-, -

.1 
11 - , , .ý , . I I ,

-, -, , - ý, -&-,"', - i ý; ". -, 

,

.i ý-I. I., IIi_,.,. -. ,- , _ý ý ,I-
ý 

-- - " ý _ý 
__ " , -1

' - 1ýý 
j ,,, ` -- ,,ý;- -- Z,- 4--,V-A * , ý 

ý!ý - "N I %-. -

`ý-' , _4 , ý g, , Z% T, ,



A!:A

A 4 4"W' kw

17,~~

4 ±

r L ~. AN.¾7 N

~4. . ~ ft t P* 244~ ~ -wt

L;o4
K. Tt4 kt'gýAyrA k.kttit~

is w L -.. J.cCi2 )

NI,. <'< Kz :Ncy 4 ,~.

No -.L>\- Ty

X! 
An

-'A- W ~ N '

AW N¶94 Ž3ý.

tQ tt& ~ ' 4F -. 'N~A' , 49

'4:. :i`

kt4' 44 - 4.

lu'1 -t

Al. hr. P,. n4Z N45 ý

-tz77 -55ý',, ý`,ý.ý,.t 'tit-

Ilk441 ' ½ '

-. 4,~~ -4,P4 -



-. ~~~S V' - 4 -4v Iv.

It 2t
~~S v

54'? .~ -~P-4- I ~ ~ WI'

(to4 1

-,n V ""--1 -. -bN V. e-4

"'- litK

ft (ItX 1

IL

7 7-

½MEWp-'-3.

3 jb 3- - _ ____ __ t~4jJ± -" -

.i4 'eR'i., j~ , ;i:'-- ~ ' ~ '

mwj-
1

- 4 4~~

Yk (iv; ~ '~tJ~ '> t- - M~NXN4,v

7' . 1-H.tQ 7V'(z 1- ''



4-'............

24~~- %ALI -- 4

~~IN

I If



t v

.Ž IN

V -1k S - 4 t " ' 

IN

IIN

AA

~¾C ~/ JY7%



½ 4-I

'NN.

T 
14 

N

-f -. 
-

/

Iv;

-A

5 
r rAN -

*I 

V1< 
\.W

. ... ... . .....
I

V, 
I'

y 

'

T 1. N«



ILL ';/ I

I*~> rim

............

. ........

.. > .......

'~'UM

. t



.411

....... .... ...

...... .....

..... . ...

r ~.. ~
L ~

1

N * . ... .'1 2

~ 23 ~ -\. .

*~~N1.

* ~ " 5cf .~. . , '

0 14 -

I'01\

I' 'N

i'-I

C. %J f';'I~ V6 A
3 ~ 6' iA.



-. -<4-

~ *~ -- ~ * % "**

AK.. 1

I w

7 -r3.3t( N

.4... **. .A

. L " '

'A Jil.-

.3 .*~*.***~.*.**. I. / -

I W*

a ''* K
7.;f-NN 7il~



ONN

rJ\

J 
;

urI

4 _0-- laI

NA*I



.4.

- 'Y '

ývr

4'j

lfK7 rAI 
IN r 1

" B " 

y ;T

.A4 . ... .j.•".' 
%..

p 
Il

it 1%

31 AA
-

fl7

11tr

4 N4

- 1'~~--X.
'LB~~~~~ý -II K - B"b '¶



(Es'½--, 
fl*j-

..~ .t- .N

NA

* 7-~j.N 49,.'

t~t~ jŽ~ ' ,~ - R

Ni4. If..



T 1,

..........-

21.. .......u

-. .. . .. ...... ...

It N I -. I

It A

9.,w
.. ,...~P%

, -P

I;ID



)Tr 
'V.

L

- i.-j 
�.x 

- -4
L 

---..� 

3�1 

.� 

/ 
N

3.1.AI �<4�::i�:A
_____________ 

.�- 

*:-�:- �' 
- -

I 
.. 

.
. ***.'.*2. 

II

+ 
�

(3'j�K�N j 
.. g *'-:*.-..�2-�:*.

33 

-�

3�'� 

34*3*..

'V -

:2 .<... 

'V

I �
I,,

-

,� 1 .. 4Ž\�::4.: 2
.

- -I- 
�

.4.. 

- - -.- -

.4 '.4 
�JN"�\'4 

� 'k'� �

>2. '.!3��'

V 
�'

-� 

423 

'3

4

/ 
4 

'-.3--

- , 

'I 

I

'� 
.

.

'S

31 
4.'.. 

kC
.y:�::: 2

.� 

� 
N� �

.3.. � 
N 

�

* 3. 3 

/

4
- -4.�..,....5.44 

-' 33 
3... 5.-.- 

N � 
.

I �., 

.

3.. 

I.

N

'N

4 
N.

3>

.3..

3 

i .. 3F \\�'

* '.45 .1I,

3 

.
3 

,

42

- .1-� 
.3.�.

'1 

.

.

-.3

33'"'I
34

3.�4. 

4 

'I 
V

-.4 
4 .. -.4'

b

'11 � 

.4 

/ 

*5.1�31'-3.

'A 
-.3.3 

4-

L. 
� 

.

'V

S. '7 4. 33



14f�j X¾V*t*:� � 2' . . . . -. j -

,A< c" � ..0�"" 4r'� I
"VAt.

'*A � '--� �, -.>C'�'.%::&:sA-- -. 
-"' � - N ...4�� >NN'�4'\ �. - J - -- F' r�"-� -r�-

- - '....................

1*- .4 .i I.3 'K .1 I-N. 'V ...- ' - - A 'i t. V - p 1

4 1' . K-

- - - . . I r

'1 ) , * � 2#1rf'��4 I�t)

t
lj �3KjV -�o,-.. 1

.. J*1�NThItt\ � I . . I
�- 

.9,

d� -4--v..

* , 4 Ž' I'/ I4 't N
4
. .$J:s$v'" I

- ;Kt�

� -�-A- >sw-cr..cb -w-�'s'-zt..............

�: :A�.�r-v.� -4
1� 

p.14> C N14�,�± N44'�

-- -'r'.NN.N ,.: ½trr44e�r ,..aŽ2.�...... \#Nt 1 /.Ž 4 kt )v1:
N �'�'>' ', tr.-4 a

1 1
'I�4 4h4a4. !*#�C���jN)4

'-s-I: / .PPŽ� 4  ..� " N,
)4r-jjy F -'-' '--.4

-:1 kt.t..�r � A' '

*�- '&'"'t 1
'PS _ _ A

-. . -N ,, 'Al

_ a

I '½. .�\'-V 44

N It- ¾ 1t
> .2I

- �k�zIj K-. -..............................................................................................................................................................................- 
'.9' .1-'.N , ''-44 ...

N * p
N j' .4...-

.. t�ŽxN k'�* I -

' xl
* -

I - r--'4' a.. 4
'1 

p

-i-- . - . ,-p.,
4 j . "A. -. I .7 I

p A.

I

' -. N ;'- ' I- 4 .4 . .4 1 I- ' �. :.j. 4' 41%

'.4 .4 I t *1 '

- 4 . 4,14

* � 71 � *4 * U - 4 - 4. '1-4I '* *1

5' .4' �1
fit'

2' . I- - .44

i I

I 4



- i��A/ �- �

< � ;t�k- " -- r -- -r -� - - -. -

� -1�� - - N

-c-- -s-- -

flv.$.W A#� .�.*

'44.4�.- I '- i-N - I. � �

N 4 / - r K

I La
-. -� -- �-a'* 1 in- *1

'N -t:t &>,..,� - - I A

$

1 I I
4;

_ N'------------------------------------------------------------------I

r4 M rr \N�.

N.,.,

4��t ��Y��IŽIQ'.i �' -xA $
$7 ..

A
*h-t is

1-I

A 'I
.. A 4 t'-:�:-< taA�s½�M. t 2 7

4"* -

- -. .40-iA

N - -
* .� � N

k.

44 .5.-V �

*4�4
N . -f

1.

I): -.

-. 4-.,-, *4i. -

.5.

I -.

- . -. 4 . .

N S

�1 -� '4 - - * �1
S -' I S -*

-� - aN- ..- 4 t 5 *
- 0'

. -- a . - -. 1'�-'
- j'. .. -

� 45.4$ S.5�4� - --
- A £

.- - ,'4.

Si"- VAV -. 4. �

'4 �. .0

I 'VS



R~~q l1w, §SN, IIt. W 2Ž., A. N! A N('-Qom

........ -I I I

ILIf

ALA

Ael C -' S

r ; fDWI N

r -1t½<4 k~jJrAN
A I )s.'W. 7Ell

Ziff -k

.- ~-~$~i)) ~4 t

v <NC



.( 3 . .;i ... 
-. 

.- .
I-.

It

LAc r-

T-11

I JU

.• 1 H' ~ r{1A

I'~"N I 51

2 ...Ž......A

-Zfý A .)

I A.pf



N ~' ~ - ~ 4A - -- ~ *Xý%

-- 4

441

(A A

N I

I 1 -7~



- bH

Iý 
I Mý

tnj

1, 7

\77,

..........

OMO

'1-j

2r



Ai

.. . .. . .......

- I0

Y \K

~~ -. R1 9 W 0

LOATO MAP ~
/ 1, '

/ ~NEBRASKI

o SCOTTBLUF

LARAMIE4((N

CýýYNNEJ. STTUT

4=ij

LOCATION MAP

ONEBRASK

...... . . . .E



- -7 -

........ .. .. . ...9....

I ~ 1- ___

J,,

jri.
<1r -w? 13

Alm 33

00 R 59W89 C03 52, so,

N MAP~ LE EN

-, .. ¾ ~ AGRICULTURE~
U.'J

NE- R SK GRASSLAND'7'~ '~Y ri j
rCOTSBUF

- A RIPARIAN

4TNT MAPE STTUEGEESMONTI

*'STELINGRICULUREA£111

GRAODLAND



,~MAN' am.

vw m

T~ .1

\l. .

j32-

Ilk,

J03" 52'30O
R 58i W 103*

LEGEND

AGRICULTURE

O~A8LANDVEGET11ATION TYOPE~J ~ ~~~~RIPARIAN ADC BEPT
MEADOW

2S

00 MOUNTAIN
i~o MAHOGANY

WIND BREAK$

WOQOLAND



-~ ''s-'. r¶1 r~TrAN

. '

30\, al
¶27 

I

Ii C

W 
'( /'1ý 

11 J4LF

J'- ~

36K

t ~ ' tr~ A 
'j\X7r~vt"- - 7 Ii t+ ' t 0t & v

w-½

0 aN.0, (1AD AL PT 
& C,r'K"IDOR 

INI



ZwA

Ah 4

WA. A~/& ~3y/ .77710/ t Jji ~ ~{~'

I'do'

U - -~ ~ ~ ~~.30-3 t t\ A >'< j p'

Fill ~ i

§3~ ~~~~ 5 t -N'W ,

I' TH ACSI I



Yý 14

I it~

101-Je

r~ F' UR l"A- . .



.ýCW agp ORN X,
1U,

~ - ~ NINE'

a4

X 'n NMIM

jk'

TY2.

0)J

TA -TI

'FGURE NO. 2.6.1-1 (sheet 3 o f :31



-Nk

-, as .S 7 v -- I-

t~ ~ ~~ ~~ ... . - Mg:p A .4~Y~~~>r. .- -

-; mHOW~ QW MOV.~-

4' .,- MKIN.
.'<N~

6
i~ 4' ~ , CN~ ~ ft tA-.70

1t 21r&~ 
--

e -, N _ 
-

~ x ~ N.~ '- In,'$A

MO NN WO~~-.~. >'

'A; -ý ' g~ i-s ' rs z -"lr-'p" ''

p-K,--ý-~'- 
~ t\S -

- M.N A' -MNP
4

2AMA- N'jfr -k '

I?' ~ kN~4W N N -az'c2'c,.4<$2'~N: AN4Tc~J4I. ) .4 '-w

allŽ JIM ', . .. & NgZz'
ill p4 1 1 k!5 '% NNNN AN g'

N'NN ~ ~ ~ ~ ~ ~ M ''NA --. .. N#% TNW Cwt5 A%''½ -s--
I c -W-/NNNN~'"N 

~ "N. ~~C .. k.

'~- -_ ~ N Nt $ 2~ 
N.'"NN'A

RR;6-Nc.44~-- .. t.N. iQAA Q' F.$<. 'A
,V NNt-J MENNANNV N aV -NN '' - ~ -N

xr -lA NA Ri-944 R$N -%C- 'N"'A. al.N A AN#AN%N~ MR -\ 'A Al? '
I--- -- -- -4. N'N 1; P4-1.7A~N -1

Nt 4 .c" ' ' .- N "N. .' .... .
qV. r. g -5$.y'ifp'.~¶ktN'NN----''~ ~ ~ ~ N A.~NNN' "N.'-A~N- " .

'N-N" "'-"N'i'd - ,-'--"NN N'A 4N~, ~
"7;.- ZN. -N -- <N""R4tt'Q-N"t4, &N. RN

~ ~~-~ WIN. .N:' . NNN'NNVd- N"r2. -..... >M 7A4'w.. Wv4"A i''& t-"~~
'NN NtQ- -X - N-" MN,''

N' N N'. 'C ¾-.~. ~ '~ 2CN'N6JtN~tk, '
U N ~ ... t'~'<4S 4t~~ŽC~-J~,. - < trZ O VN"NN.-T~-'' ~.% '___~~%~SENIOR~

'4r'



MiOD OCIAL USE ONMX (APF'fl-301

L IMM

will'

'~In'

~ 77"

AA

:44

M 4

-1-

m -Q~-

.~"W



*i. �;
4

�k.

it'i

�

'*%

�' 't

4

� �i V *



All-all

kyX6c



. . . . . . . . . . . .. ........... %...... .

* * ~.o... .V.V.W..

.......... .. .... ...... '....

.........

Ntf x ~t. ~i

K. ~ I~ht=

C:3 c:,

*''**vC= C= Goo~ 4



~o -

3. U~ .- t

.4co 
en- .=1 GO* 

t=. 
-

-~ 4 4

o16 tilt-

'4 ro
,' N

' 4 . . . ..* r .0.

40ý 0....

pp 
L.

~~~~OIA Cole



4604 4

OrA20 AW RW Ai

a, w nC

6. AlA ~
-dS"

/ *.,**.P",



A

. . *t. .. .... ...

--------------- --- 47- LEGEND-TYPICAL

01144 /
P04M W &Ai~fY Qi / OLt 

A~TY~O M

WTH GAE wilm SAM9

WIktH ZONE -2'AW no -

MU"-OM --- Z~ -r qdm COPO" O

AL

\(,~- 0 
EVL



* ..........
.01 V.,Y

0c~i

Li'l - I
M I VN3

7~~~~~1 sd"= Se0iYCt4C.e

Blo MOM~fs~--

. .I. .. .

f'14

*.........

.........

* ~~~~ ~. 1 *** S'..

* v:~*:~. ~ ..............,

X' W

'.~~ ~ B,. 0~~.55 5

* ~ ~ 4 ~N.

~ '~AW

5~4b.Th5VW.-55~5S"I



- x -k .

PO 
M.~*

Im 0...

6 ______ -_ 604 /-

"t1184 at~l,,o eet

6.62.3b- ~ )

6'.

c ,/z ) *>

~6 41

~~C

L -,V~~~;i~

...-- ... ...

u::t

.. . . ... . ..
. .. ... .

.. .., :: : .....

......... V.....C

OnNT

A 4N A\.~

% -N K

X2> X -g



NW1

A'b 2 
q.L

6~V 67-
Dl

f .. 
.6 56 4

~2 45 C' - N.6-566

_ j
__ 4 -

0r f-, t

. Iý6~'.J1

0% 00

000

- XL..4.266~_aJ,
V# 05 -//' /0 0/0o
14II Irv~ ___ C7)--/ ~

\N 0

C, o

V.:.ý
.. . .. . 0

SI~ 1~I)16I ~ ~ s~\ ~ 6\C.~~N ** ~ 6' ~ 6 6-44 ~ .6

*~ý - .L 5 5 Z44

...... oo. 11ft
NMRx..

X_ 9i.'*

_-- P,~6 $.MI*t

-~~~I M k"NNRt M
M. .l .1 Ah i

Nt.

'56 ~ ~ ~ 6~6 6 6 * '
,6 Wo ý0 --N.N-6\*6. '6- N.~~-D - 0~s545R.6. 4~~4

gilk ig ~6 -6
Nj 1

(N~ -~pwN gii 
66

INN - *S%~6~ '~



'IIV

0804

'v544 r) ~II
E4~ CEGEND-TYPICAL

j EXPLOGIV FACA.ITY 00 QEIARAMM

~- I . PAVED R0OAD A P"KMd =&A

/ - P~0~IWY LINE (MU)

-K--K-- FENCE
------ FENCE WITH GT

-- .~. APPOO ZON

0 LEE / IT

43 0 % o0  0 W ~xv
00000 

000.S. l OQ~% K~0 0 c M ArVA4. DRAW4M AkO CWART
%c .

0 0 _' Q~'0

cz) 0 000 - ý 000 rM ON"

Mi~.Pe~ .~N4. 01. 0 0ý 0

Qj.~ 0j 0 0%
IIF~fI .o'~~ 0 fz13 r .c ciAZL 166al 00" Fefl0 0 0/ ~ iIoUS U"AMM AD

Ix4TM4".fAS00

4 .... !OSTRE14' h0

/ If



&t~~--------- 

...........-.--~.

..... ... ...

ow..... ...........

ý-> %Ž42i

t ~ ,. . .**.4. *~ 7 ~cwr-**5

&Ab.-Mx

*. A.

M4

16 .ýP924Vkkt.tWA~ ~* 4c~ .: &..A.X2.. :

~.. .........

A4 .4,

.... JI t""'w ;:o rt... _

Ma-: #'. V->'ýX.

~At ~ 4 Y.n'.N \6M
--- S7,Mk x.S~X -- A

(Ut4'4\ if - .$~~¶;~~j 1 ttS.~.\ 'v*N " *z~s.' x

A.~~~~~~ N. ,< "~ .- ~ -\. - I-

gvp- ____x_ V,

0- xS '-

S!-1 IMX-K.S --l~

VEEATO TYE RSN TFE.WRNAB



.. .. l

.~~. . . . .....O.. .. '. . ....

.......................................... .........................

.10

7N.,

... -. . . . .1

/~~~~ .. ~:.:~ ........ '. .Q

...... VIM'.~ •\ xcc. ;'N.,

.... ý~~\'.\. % S. X ' .A \M . Z.... . . ...

N~~t kIC :N4 j$\ 4 :\ \.. ' .V.SŽ\ ~'" I. NX \tY x-d ~'

IMN N N

- 4 A'.r' \'.-.~y~.'.v .,.. .X\'.:\vS.4 :. '%W o'<

NA '-Sc -TOYK4N ERRN

M.k pi IfXf..>'W RE\V vr.$..iA. intI~v~v .

§ NNW% MIN.r MA i,\-$\ ;~s~ '4''~j ,..% 4X(\- 4'
*'-'-~- v \-~k1~<.\ ~ PCV% 4-1III A '-

N. .~" ~ '&''.\''~VAi'" ~ ~Jj~k'~'~ .. )' 4,.

.. .-. N% 4 ."N .. i''"4A kS~4.' *."'I:X .I
'lv ' 'C. * *~ N... *'44'.~'.C4% '.~4 ... *4y '6 . y .. )' ... N .\.

IA \-A X.'. ~ &Ž"kt( \K-.4.4~VZ f~ z ~.~ 4'Ž.

' N. Kvcw&ý. -.- V ''.4.y&.''4Y Ž 4N t A'~ t N.~k<~~-z'
kO..4 4

.'*f' ,Wn

Ž$'..&W& 8 .4~At'~Z' .<.~~4. ~ kv' \r~ ~/A'' '''"4~ .N.K~ C
N, xl;4.'N$5ý'~~ 4 4 4 '<n - .n

0., .4'i
9,4 ".A". . 4 % . " 4.

".9' :7-''

PRESET ATF.E.WARRN AF



_: .;Kn ;,-.M,

Q 0
,..0

...... ... 
0 0 L~~ a

... . .. ...

...... ......

~ L .Y -- -- ........~ V A ~ ~

Y~

. ........

Q-..
%S Z

.. ....

... . .. .. ..

fA .. ..

1\i Kt. . . - ~ .
......_5

y- 
., .... .. . ......~

j!ZA

4ý~~~~~< t :4,eiff-I
1W, 4v



H ei206 PARKINhG (011-RT Ni RA VL)

0-cr F'j

19.9,
DATE 0OATh WIl7$ 0 40(3004\W

LEGENl-VE&E TATION

. ............... - iFT
6'05p *: GRASSLAND

* ..... . I..... .. ..: ... I

., ~ 1 ~~u'COLORADO BUTTERFLY
. ........ ..... PLANT POPULATION

ýje WINDBREAK

144

4. lII-p4 SC

k'A
a 

a

FIG"URE NO, 2.6.1-2
MmA4 k a"A mk

tLW



77RK r.

j¶*#~V 4S

A~ ~ o~.r #NL
' 6 A.•" f A

.N .. . . .1 .> .1 . .I-v
14'

'A 1' '~"~ILAAA

toes



0 .- .,Al.

or. N' "

4 t4

V ~ 'S -

V,
,

.4~, '

Y. 10 A~Xg./

it) 4:> :t

"06.

Ik~- 4A

r- 1 r'r

'4,- r 'It Lk& &

~' A, jt" r 1P



CI

5.1'

al" '' 4'

4' 9.4i -. , ~ '

~ar off'* . * t. Hr. '%

-~ ~ ~ m- .* ~~jyA

.A: ! .. 4 " 5 v.r4'j',,4*.

Vt ~~~~~~~~ ~ ~ ~ ~ -1 4pg 1~• *'4 4 '"~' (.'r--~

z .,-YY



7 4- . 41 .

Z':,
4~...4j~.. -Žw .t~Žfl,.-..2¾4  44.4 .-. k

~9~.% '4
4

"A' ~4. ¾4'-A..

4.4.: -"

jA 4.' V

'4 iW4"

M'. .>;
_i. n 4.7'. ~ '4~-4

* 4.7% r',44'r'4.'. ~ ~~~~ -.'t-¾~''"'Z4 it4' 4.

4.-S '4~~ .
A .¾i <.; t~~i?~t~~h~tX4Y' 4~) 7#t6i

-- A4 '% -.
zh o

_., ftz;tl4(L&. 4k, ~.7

lz I-- iTrY *f V~ ~f oWX tozdd PtmtIe

~~~~~IIA rtjh TIW 'Fittmtv. t$4Xfil0

.14

----- .......



'I~~~~~ -11 /O 
CIo9  I0ELVm 4... s .

It. - AA.3x

r1 0v*0

PIZ.................

MAP V *"'h") 9, i

IT 
W: hT., 2¶ --

Of '.1h



0 0

AN

'r

14 L.

A41c

x TT ý

124;

If 'AI-TAin I
?II Il



io H'.fl'1I4IhtI'!

SAP

N i rw~w~

11 IMII0

s=4--~~~~ -rr -~ -. -.- &~~

t 404

I Ib -,2

I41

49 Vt



A, I • ,, ,

- ."'•',I :•• c-- . ---9- •

C. .. 
dN 4

I' ,A .= ...I

* "ii 9 - .. . ., I ' ', i ',.t*

.. ---( -" ---- I,- jjw • ,-i-,*flr. .w"-. -- -

-- - - - - - - -. --- _.- ~_ • - , • . . . . .-' , -U- -. i , ,= -, 1-

*i . .'. ,. .....

-9- - a I

S -] • > - .1' p. - , I • • .. . . . .

4- • _ _ _ , -"•- -i 1 ~•, -

• I i T -> , ' "

IIi. • - -" , ! • '4. t-/• o3 . --.- , - .- 1

. : • " :• l . I . . -- , - . .. . 3,, " , • 'i - •'.I/- .--- I • . . . . .2

' 9 ; " ! , --• . -l •# "• -Z z k o , •

Ii, o ..... .. +I

-'i"f -- , ." '- -TI. ,I "4 *

t 'V. , : . - - --

*-.- -,.. 1 9

". C:- . --. "g • " .

I -.- ,-,.,-• - 7•t-"* . . .t ,•-

,,, , -9. •

"" "7 i L I I ' '. .. ..._ . -.'i .- I r._ . . . . < - .

__,__. ._".--,* - a-is9-.,.

-• ' , 4 . .. ',



S.. ...._-. ........,,. ., .,• _'& • .. . %.....

,!oo

• I

t cj,. 4 At ,t-:

II & -- h% ,,wo - _

--.4 --

ft " I. . .I

/ ....
rn)~

-.-.. ,_3

r. .--"

C

.. ... ' r-t-4{f... r '' .. .'

, . . ., ..

• j!sn w

L..-I. , " •.... '.:



4:: ~ {i~
4

.T~fljaUPfP~tAPCOLORADO SUT1Y2RFLY
____ .4 .. PLANT POPWILATICO'

- ,OW__-.. .4..

I:~Hr Wiv~ ___

-M. .. I - -.ý- -

<404t



- ----- ........ .......44

14 A7 146

W W..

- K'?-: " --..-4. • * / ;' o_. -. _-- --

Sl tEr '',,"N C

1i •"
p '

--

- ,- ,

114

N~m

I'b " "--.

-.'-,C ,

_ _ _._-__ _ _: . /tt  -, --',

1 "'" '- '; N " "t•i,- ..

$•Rd ?4' 4-3 - -,- -',iy..... • ,•

1 1,-. ,., -> . . .. 3/ p' ," ... , x• -• • . . , -, '.--*-.•:•



*..N N.N•- - LA"k w. ...:. • •... . .........

RAA

.4 4"I-"1, ij- " -

,.-k . t", 4 
...- I

-:I -I S O

>,. -7 "- • -.. iiAiiOW-

- • .... '! ww• . ........ a. . [--e zit "t o
.2-'.,. / i i ., , t- w a

. _.a,.- . 4 . .. )-__ - -. <. .-.-r -• •• C .,5 .: oN
._ - ,. -• ..,,' .. . \ .• -" ,4

.4 - -. ..... N ,2 t '2 ,.

S. ..- ,) • - . g, , • ••... ..

-. ,, : , . -. -- , .- :,- J4,, •- & .. ... ... Cr 4 - ..

,- " • .3 •. 1 w # uI • J ,

-- * " 1 °" - ...

-.. ; • rr- " ''
•4 " tE.., ,,. .4- -

,N<•• ;:" • , ., C, - V• - .. .. ... . .

--- N.'< / • - '" ' . -A ' '



..... .......

77 .;m . ,,I2+~ r&4r 6 2 , ,--,.. . .. .-123
Ai o 'yK-/. - i

i~ ~ ~~~4 ýr11-• .•23 
i

13 18 1614A~:~ 8

* ,

'A ? , _ .A . . a, - • ,.' -% . - , , --,
'0•. . .- - . .. O.So -•n'_ C___o....n• ..

)~443

No 
"A---- .- I"

I"" • rk &• L--- - I "--I -

• 3 .-.. 
4,J N *• ,

;.w .•f

A:•' : : v -I •• - -• " " - ."5"

,;;,.-• i"" '•;.'.- -'• ... .;:".-,,.., .. .;•. . ••-- .-t:.,,,



ktlot

N-t

... .- [ C.. .

64,

-3 N

1I"

3310

r1~~~~ *16s'4 07 lx _ A

w%§; 4.1

Sim

...a-<. . 4 .V

TINE A - t i u -'-

X1.0

IMI
Z, M U19$r,

- ~ d .-? -3 ý w q4 CMdlis
E10



-* r

j 133

34 ONX

4x x

C~ .U. .. .a ce ... ~

K tmboll couri y

-----------

I 4

'182

MOW

t- &44$ ýSr14
,f 4TPK



r--A N . - -

ý27/

EXIT U ,N~2

Il

EXT20 EXIT 17 EI

SOE

SUN)
0 N- r 111.

Mr&~T I.IOOE- 71 ! 7



14 - "- w

-t~~~---- 41k; ,.$ --- * * 1

-''A '4 C

WIr - , ,rOu --

* Sk

r EXT 17EXIT S

10,

vurmiDmm INK INTH Fol UHT ftu"RIOMOF HL-,AW).

Ný 7,-T 5S-l 4



- El-p'

rr

A I

7'

~ '-- -- +' 
3 IA-3:

XT. -x-

1714 
V ~

I ~4.¶445 _

WOE~ --o

'I ~ ~ ~ I . Ix - j r P', * K

44

al

WO -2

N47 -Y-.

q ,

K 44



x 'l

"S '--4 - e .-- 4 *.e-3* S 1S . -" . *- aa- -

Z38

4. S =T . P,- X,

" t-. . .0352

S.. . ..- - ,I • . . . .

- --- -- -- .

. , ,,,, -+A'-. .

I m

000

-,-1 -+ - . . . . . . . • ,- -..

TOal

"'- "3VA 7- 7

u +~ -_ ......-- - - *4'rr.- -'..
-__.- _,,_,_____ ' +' . -s

'38-

", - --" +- ' '' .. i' e -. 'oo

' +i- x • -- I.... ; .. .,, _+•, -,+.x. •,

4+ L , 4"• • •

JRW 01336 30C Ow v3SNCLKM AL~~~~~~Z .. . t•.-- - -x i+#-l o .. .... Lo + -
-.. ~ ~ ~ ~ ~ ~ ~~~~~8 vv+. ,,+, .+,. ........

' 80E,
+'•, : •• + r - r , +-.+ • r--,V
+" JNS 3a•(•.• 4T 29t&L 3(, P,+,,l• +UPP BU HNEL •I•6CIDc

-0,o~ + +'+z,



C ~ ~ -~Y

34 C- C 32f 
t * . t ,.aa.,raa

044

x a

38S It

~ALL 2 NtKIMSAFS

JGOW {~Ž
'JL 180E SA

74NO.


